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A FOREST TOUR AMONG THE DUNES OF 
GASCONY/ 

By Lieut.-Col. F. Bailby, R.E. 

CHAPTER I. 

THE LANDES AND DUNES OF GASCONY. 
Introduction. 

OiTii party, consisting of M. Boppc, five English students, Mr. 
B(‘ckington, an American gentleman interested in forest questions, 
M. Borcl, a Swiss student, M. Takasinia, and the writer, left Bor- 
deaux early on the 2()th April, 1886, for Arcachon, We were ac- 
companied by MM. do Monteil and Moyse, Inspectors, and M. 
Foulon, Assistant Inspector, who wore so kind as to conduct us to 
the various points of interest we had come to study. Leaving the 
train at La Teste, we spent some time in going over a resin factory 
close to the railway station ; and then walked two miles across the 
dunes to Arcachon. After breakfast, we made an excursion to the 
Mouleau block of the forest of La Teste ; and passing through it, 
gained the beach, which we followed, in a southerly direction, 
for a considerable distance, until we reached a portion of the dunes, 
where a forest — which had previously been established — was sold 
in 1863 to a private proprietor. He has neglected to maintain the 
works, and the result is that the forests are being gradually in- 
gulfed. Our long walk home over the deep sandy track, in a 

* Reprinted from TmuMctioniof the Scottish Arboricoltaral Society/' VoL XI., 
Part lu, 1887 . 
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heavy shower of rain, the last few miles being in almost total dark- 
ness, was the least enjoyable part of the day. 

Next morning, we travelled some miles by train, and then walked 
into a portion of the forest containing a number of old cluster pines 
(^Pinus pinaster), vhich have been worked for resin for the last 150 
or 200 years. Wo then walked to the village of La Teste, and 
caught the evening omnibus to Arcachon. 

On the 2^5ih, we travelled by train to Labouheyre, where we 
were met by M. Miirch, Assistant Inspector, and M. Lamarque, 
Garde- G^n^raL The latter gentleman has been employed here 
since 1850, and has supervised the fixing and planting of 85 square 
miles of dunes. Accompanied by them, we drove to St. Eulalic, 
a distance of 12^ miles, sto]>ping on the way to look over a fac- 
tory, established in the forest for the manufacture of oil from suIh 
substances contained in the pine wood ; we then mounted ponies, 
and rode to the sea-shore, for the purpose of inspecting the works 
that have b(»en there erected to check the formation of dunes. 
We reached Mimissan, where we were to sleep, late in the evening. 

Next day, we rode to another part of the sea coast, to look at 
^otne workh more r(‘ccnt than those we had previously seen, and 
also to study a locality in which they have been neglected, and 
must now bo partially de^^troyed and afterwards reconstructed. 
We then rctiinied to Mimi/an, and drove back to Labouheyre, 
where we ■sisilcd a factory belonging to the railway company, in 
which pine sleepers and telegraph poles arc im])rcgnated with sul- 
phate of copj)er. Ill the ev(*ning we took the train for Dax, on the 
banks of the Ad our. 

What wo saw and learnt while among the dunes will now ho 
briefly treated of under the following heads, oU:, 

1. Qenkual Description. 

2. (\)NSTllUCTION OF THE WoRKS. 

ih Tueaiment of the Cluster Pine, 

4. Tappinc; I’OR Resin. 

5. MANUFAcrURE OF PRODUCTS. 

8. Utilisation of the Wood. 


General Desoription. 

From the mouth of the Gironde down to Bayonne, a distance 
of^ some 125 miles, the wcfatern portion of the departments of 
Gironde and Landes forms a vast plain, about 18 or 20 miles wide, 
the Boil of which is sandy and extremely poor. This tract of n^oor- 
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kad (kndea), whioh gi^ ik name to the sonthem of the two 
departoents, is inhabit hj a poptilation, formerly almost entirely 
pastorali whose yillages are scattered over it, and who cnltiTate 
scanty crops upon the fields snrroimding their dwellings. But 
from time immemorial, and until comparatively recent years, the 
landee have been subjected to a never-ceasing invasion by sand, 
which^ driven over the plain from the sea-shore, in the form of 
moving hills, called dunes, has completely covered a strip of 8 or 
9 miles in width, and would, if unchecked, have ultimately laid 
waste the entire district. The aspect of the country, before steps 
were taken to improve its condition, must have been uninviting 
in the extreme ; the la7ide rase, or barren moorland, stretching to- 
wards the sea, was then bounded by the du7ies blanches, or white 
sand-hills, wliich, rising near the coast to a height of some 230 feet, 
had already buried holow them many a village spire, and their 
irresistible advance seemed to render certain the destruction of 
everything lying in their path. The church of Mimizan has been 
thus partially covered ; and, at a short distance from the village, 
a mound was poirit(‘d out to us, under which lies a buried hamlet. 
The village ciiurch of Soulac was completely overwhelmed, but 
was disinterred a few ycais ago ; and M. Jjamarque told us that 
lie often ties his horse's bridle to the top of a certain church 
steeple I 

But this state of desolation no longer exists. The barren moor- 
land is now stocked with a nearly continuous forest of the cluster 
pine (Pinvs pinaster), which, covering also the rolling dunes, 
ha^ completely arre'^ted their advance ; and from various elevated 
points which we ascended near the coast, as well as from La True, 
in th(* fore>.t of La Teste, the dark green undulating upper surface 
ot the pine forest meets the deep blue of the western sky, and, look- 
ing landwards, there is nothing else to bo seen. Indeed, through- 
out tne many miles we travelled by rail, by carriage, or on horse- 
back, through this part of the country, we became positively weary 
of the nionotonouN aj)peaianee of those trees. They are, neverthe- 
•less, undoubtedly the &a\ iours of the land. They not only avert the 
uestruction of existing fields and villages, but also profitably occupy 
vast areas of sand-hills, and of the low-lying, marshy, and un- 
healthy ground between them ; and they thus provide employment 
for the population, who are nearly all engaged, during the summer 
months, in the collection of resin, and, at other times, in felling, 
cutting up, and exporting timber, or on other work which the 
forests offer to them. The people, however, still keep large flocks 
«nd herds, the guardians of which are to be seen, mounted on stilts 
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about 3 feet high, driving or following their animals through the 
dense undergrowth of prickly gorse and other shrubs. 

The oliinato may be described as a mean between that of the 
Parisian and rrovenc;al regions. The annual rainfall, of from 28 
to 32 inches, is well distributed, so that the air seldom becomes 
('xcessively dry, as it does during the summer on the shores of 
the Mediterranean ; and thus, where the quality of the soil admits 
of it, a fairly varied vegetation is produced. But this condition 

rarely satisfied, for the deep soil of the dunes is excessively 
])Oor, and the number of species growing on it is extremely limit- 
ed. Very few shells are found on this coast ; the soil contains 
but little lime, and not more than from 3 to 6 per cent, of sub- 
stances other than fragments of quartz. It is surprising to note 
what a luxuriant vegetation i'^ produced under such circumstances. 
The cluster pine, which is mixed in places with a few oaks (Q. 
]iedunculata)f and a small proportion of other species, attains con- 
siderable diimmsions ; and there i^ a dense undergrowth, consist- 
ing of broom, gorse, hoathcT, ferns, and other plants, which com- 
monly flourish on silicious soil. On the old plain of the landes^ 
the sand is mixed with a considerable quantity of vegetable ddhris^ 
and contains much iron, an impormoable stratum of ferruginous 
sandstone (alios), mixed with more or less organic matter, lying 
at a short distance below the surface. 

The fir^t works weic undertaken hero, in the year 1789, by M, 
Brdmontier, an engineer, whoso memory i& honoured at Labouh- 
eyre by a bust, iiioiiiited on the same pedestal upon which, until 
the days of the Second Empire closed with the disasters of 1871, 
stood the statue of Na])oh^on III. I'empora luufantur / The Forest 
Department took charge of the operations in 1882. But it is cer- 
tain that the cluster pine either grew spontaneously in this region, 
or had been introduced into it, long before M. Bremen tier’s time ; 
for in the old j>art of the forest of La Teste, near Arcachon, wo 
saw trees which must have been 200 years old, and the process 
of extracting resin from which had apparently been carried on for 
at least 150 years. This pine, which now constitutes the principal 
wealth of the district, is eminently adapted for the use to which it 
has been put ; it grows splendidly on the soil and in the climate of 
the south-west coast, while it possesses a well* developed tap-root 
and strong lateral roots, which send down numerous secondary 
vertioal roots to force their way deeply into the soil, thus holding 
it together, and enabling the tree to draw its supply of moisture 
from a groat depth ; al the same time the resin which it yields is 
very valuable. Although the cluster pine is found north of the 
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Qkoiule, it » there much less vigorous and yields less resin ; while 
in the valley of the Loire it no longer grows spontaneously, and it 
loses nearly all its valuable qualities. 

A special law relating to the dunes was enaoted in 1810, its 
principal features being that the State can order the planting up of 
any area which, in the public interest, requires to be so dealt with ; 
and that when the land belongs to communes or private proprietors 
who cannot, or do not wish to, undertake the work, the State can 
execute it, reimbursing itself, with interest, from the subsequent 
yield of the forest. As soon as the money has been recovered in 
this manner, the land is restored to the proprietors, who are bound 
to maintain the works in good order, and not to fell trees without' 
the sanction of the Forc^^t Department. 

Construction of the Works. 

The dunes are formed by the combined action of the wind and 
s^-a. Each ebb tide leaves a quantity of sand, a i)ortion of which 
cine** before it is covered by the next flow ; it is then liable to 
be blown away b} the wind. The individual sand grains, which 
are not, generally si)eaking, cither sufticiently large to resist the 
force of the strong westerly breezes blowing from the sea towards 
the low jdaiu wliicli hounds it, nor sufficiently small to be carried 
away in the air in the form ot dust, are driven along the surface of 
the ground, rarely lising to a height of more than 1^ or 2 feet, until 
they meet with some obstacle which arrests their course, and thus 
jtromotes the formation ot a little mound. Up this mound succeed- 
ing sand-grains aie ])io|)elled, and on reaching its summit they fall 
down the olieltered reveise slope at a steep angle. In this manner 
sand-hills or dune^., rising sometimes to a height of 200 to 250 
feel, arc formed, the line of their crests being, generally speaking, 
perpendicular to the direction of the pre\ ailing winds, that is, in 
the case of the tract b(‘tween the Gironde and Bayonne, parallel to 
^ the general line of the sea-shore. This action is not completely 
regular. The formation of some of the dunes is commenced close 
•lo the sea, while others have their origin at some distance from 
it ; and fresh importations of sand either add to the bulk of those 
already existing, or, being blown through breaks in the chain, pass 
on till they encounter some other obstacle. But the sand-hills 
themselves are kept moving slowly landwards by the wind, which 
drives the upper layer of sand from the gently-sloping outer face, 
up to the summit, whence it falls down the steep slope on the land- 
ward side ; and this process being continued whenever there is 
enough wind to produce it, the dunes are moved, or rather rolled. 
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inland by slow degrees. As fresh mounds are formed near the sea^ 
which are in their turn moved onwards, it follows that, in the 
course of time, the whole surface of the plain has become coveiv 
ed with sand-hills, for a distance of several miles from the coast. 
The rate at which the sand thus advances is very variable. Some* 
times, during many months, there is no perceptible encroachment^ 
while sit otlH‘r> the movement is very rapid, amounting to 60 or 70 
feet ill the >ear ; the average annual rate is said to be about 14 feet. 
Out the sand-hills do not move at an uniform rate of speed. 
Some, overtaking those in their front, become merged in them ; 
while they all undergo changes of height and form, so that the 
whole surface of the country is continually in motion, being turned 
ov(‘r and over to a groat depth, and under these conditions it is 
impossible to grow anything on it. The source of the evil lies at 
th(‘ soa beach, and the first thing to do is, evidently, to stop fresh 
imjiortitions of sand. As regards the dunes already formed, it 
will h(‘ seen, from what has been said, that tlie movement, at any 
])articular time, is eoiifinod to the sand then at the surface ; and if 
this can he fixed, during the time n(‘cessary to enable a crop of 
herbs, shrubs, end young troe« to be raised upon it, the movement 
ot the entire miis^ will ha>e been arrested. 

We roilc troni St. Eulalic, through the forests, to the coast near 
Mimizan-les-Bains, where M. Lamarquo explained to us that the 
system by which this is aoeomplished con‘‘ists in promoting the for- 
mation, by the wind, of an artificial dune, close to the soa, and, gene- 
rall) spojiking, parallel to the water-line at high tide. This mound 
absorb'- the tiesh iiiqiortatioiis of sand ; and, under its shelter, sow- 
ings me made, wlii<-h, extending gradually inland in parallel bands, 
fix and toiisolidate the surface of the naturally-formed sand-hills. 
Ultiniat<‘l> , the artificial dune is itself planted with trees, and the evil 
is then cured, lor so long a time as care is taken to maintain the 
workh, which are conmu need as follows ; — At a distance of about 
165 yards from high-water murk, a wattled fence, 40 inches high, 
is erected, the pickets being driven 20 inches into the sand. This 
serves to arr(‘st th(' sand, which is heaped up on the seaward side^ 
u portion of it filtering through tne wattles. After a time, tlie 
foneo i& overtoppml, and the sand, blown up the outer face, forms 
a steep slope on the other side. A second w^attled fence is then 
erected, about 6^ f(*et beliind the first, aud the space between the 
two becomes filled up, a mound rising over it. The sand which 
fulls over this obstacle then stands at a high angle against the re- 
verse side ot the second wattle. In the oentre of the monnd, a 
palisade of planks, also 40 inches above and 20 inches below ground. 
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lA erected— the planks, vliicli are of pine sapls'ood^ 7 ilto^ Ct 8 in^ 
chas wide, and 1 J inches thick, being placed fths rf an inch apart. 
When the sand drifts up against them, a portion of it falls through 
the intervals, thus affording support on the other side j and when 
they have become nearly covered, they are raised about 2 feet out 
of the ground by means of a hand-lever and chains. This opera- 
tion, which we saw done, is repeated from time to time, until the 
barrier has attained a height of about 25 feet, when a third wattle 
fence is constructed, at a distance of from 5 to 6^ feet behind the 
inner slope ; and the top of the barrier is strengthened by means 
of a line of small fagots formed of pine branches, gorso, and other 
shrubs, which are hall-buried vertically in the sand. The fagots, 
each of which weighs about 45 lbs., are placed at distances of 4^ 
feet from centre to centre. During the time that elapses before 
the last fence is overtopped, the palisade is not raised, so that the 
width of the base is increased, and the top becomes broad and 
rounded. When the palisade, which is now moved back a short 
distance, become® overtop[)ed, it is raided as before, an additional 
watllo being place J in rear of the work ; and the building up of 
the mound, by the action of the wind, is continued in this manner, 
until it has attained its iiiaximum height of from 40 to 45 feet, 
when its breadth is allowed to increase, until it stands on a base 
about 330 feet broad. The foot of the outer slope is then about 
100 foot distant from high-water mark, the top being at least 165 
foot broad, and the slopes standing at 35 or 40 degrees. This result 
is usually attained in from 15 to 18 years, but the rate of the bar- 
rier’s growth is by no means regular. Strong and steady west 
winds are the most favourable ; but when the sand is raised by 
squalls, it is sometimes carried inland in considerable quantities. 
The artificial dune must be broad at the top, and its profile must 
be such that the most violent storms do not easily “ take hold ” of 
it ; but if these conditions are fulfilled, its maintenance is easy and 
, clieap ; and if the base of the outer slope be kept at the prescribed 
distance from high-water mark, the sea, even if it reaches it dur- 
iiy; exceptionally bad weather, does the structure but little damage. 

The surface of the mound is consolidated by fagots, 12 to 14 in- 
ches in circumference, and 14 to 16 inches apart, buried vertically 
to a depth of 16 inches in the sand, and projecting 8 to 16 inches 
above ground. It is also sown with gourhet (Arundo armaria'*^) ^ 
a^ut 18 lbs. of seed being used per acre. This plant, which is a 
kind of grass, with an underground stem and strong interlacing 
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side-rootfl, has a remarkable power of keeping its head growing 
above the surface of the rising mound, the particles composing 
which are hold firmly together by it. 

The sand subsequently left by the tide, either travels along the 
shore, or is taken up again by the sea and deposited elsewhere. 
An artificial dune, constructed in the manner above described, now 
extends along the coast, for a distance of 125 miles, from the 
Gironde to the Adour. 

As soon as the further importation of sand over the country has 
been arrested by the palisade, and the covering of the future plan- 
tations has thus been guarded against, the sowing of the ground in 
rear of it is at once undertaken. This is effected in successive 
parallel belt-^ of about 20 yards wide, commenced at a distance of 
5 yard^ from the lino to which the inner slope of the dune will at- 
tain when it is completed. By beginning at this point, and work- 
ing gradually away from the sea, the plantations are secured 
ugain^it injury by sand which has already passed the line of the 
barrier. If the sowings were begun elsewhere, they would soon be 
covered by the advance of the old naturally-formed dunes over 
them. 

The land to be operated upon is roughly levelled, and a mixture, 
consisting of 11 lbs. of pine seed, 7 lbs. of broom seed, and 5 lbs. of 
gmrhet per acre, is then sown broadcast, a palisade being erected at 
the inner limit of the belt, so as to prevent the seed from becoming 
buried under sund carried Q^ or it by land breezes ; this structure is 
moved bac k as the work progresses, so as to serve for the protection 
of other belts, as the sowing of each is in its turn undertaken. The 
sowings are carried on from October to May. The seeds are 
covered \\ith blanches and brushwood, laid like tiles or thatch, 
with their Imtt-ends towards the sea, and kept down by moans of 
sand thrown in)on them. The surface is thus temporarily pro- 
tected, until the plants ha^o had time to grow up and take hold 
of the soil. It the covering of branches is, at any time, disturbed 
by the wind, it must be ut once re-adjustod ; and should it be 
found that any damage has been done to the seeds or seedlings^ 
the ground must bo re-sown and recovered with branches. Tne 
cost of the entire work, including the artificial dune, is said to 
amount to about £8 j)er acre. We, unfortunately, did not see 
the sowing** in progress, but we saw some ground that bad re- 
cently been treated in the manner described. 

We visited the artificial dune of St. Eulalie— Mimizatii which is 
now nearly completed, and M. Lamarque explained the system to 
us. This barrier, commenced eighteen years ago, is now about 40 
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feet high, and, all the gromid inland having been aown, there ia 
nothing but young pine forest to be seen, as far as the eye ean 
reach. What is now required is simply to maintain the artificial 
dune, which is done most scrupulously ; and whenever any move- 
ment of the surface commences, fagots are at once planted, and the 
surface is re-sown and covered. This operation was being carried 
out iu places during our visit ; and we were assured that, if such 
precautions were neglected, the entire work would soon be des- 
troyed. We saw, indeed, two instances where want of proper 
supervision had already produced this result. The first of these 
w&B a few miles south of Arcachon, whore the land was sold, in 
1863, to a private proprietor, who neglected to maintain the artifi- 
cial barrier ; consequently, a “ white dune ” is now in process 
of formation, and is gradually ingulfing the pine forest established 
behind it. Some endeavours have been made to arrest the move- 
ment of the sand by the erection of wattled fences inland ; but 
those are of no avail, and the trees are being slowly but surely 
overwhelmed. As wo mounted the new dune, from the side of the 
sea, we found the trees more and more deeply buried ; and at its 
summit we actually walked over the crowns of some which were 
completely covered. On the land side, the sand falls down in a 
steep natural slope, at the foot of which are seen masses of young 
seedlings, carpeting the ground between the older parent trees. It 
is said that nothing can be done to remedy this state of affairs, on 
account of the conditions under which the land was sold ; but spe- 
cial legislation seems urgently needed. 

The second instance was seen a little south of the Mimizan 
dune, where, the subordinate in charge having neglected his work, 
the wind got under the covering of branches, for a distance of 
several hundred yards inland, and thus caused the formation of a 
number of large holes or pits with steep sides. If these were not 
dealt with, the whole forest would soon he destroyed. Matters have 
^alr«ady gone too far to admit of mere local treatment ; and the 
only thing to he done is to dig up the goiirhet and other vegetable 
growth, and allow the artificial dune to he breached, so that the 
holes may be filled up by the agency of the wind that caused them. 
But, when doing this, it will be necessary to erect a wattled fence 
on the inner side of the damaged surface, so as to prevent the sand 
from being carried too far inland. A fresh layer of sand will 
then deposit itself over the plantation ; and when this has occurred, 
and the sur&oe has thus been restored, the artificial dune must be 
reformed, and the sowings re-made. We were assured that no 
other course is possible. This is an excellent instance, showing 
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what inoessant care and watchfulnesB are required to carry out an 
undertaking of this kind successfully. 


{To he corUiniud), 


0 if ^ 


THE INFLUENCE OF FORESTS ON RAINFALL.* 

Translated from the German hy B. H. Baden-Powell, O.S. 

In India generally, — that is to say excluding from our view the 
regions of higher elevation in the great mountain ranges, — motf- 
fure is the factor of first rank among the climatic conditions which 
influence the character of vegetation generally, and in an especial 
manner that of the forests. 

This will bo readily understood, in a country lying between the 
8^^ and 35° North Latitude, and sheltered towards the north by the 
hug<^ barriers of the Himalayan ranges and the Thibetan plateau. 

At an early period of my experience in the forest districts of 
the Indian Provinces, my attention was directed to the observation 
of the relations existing between the mean annual rainfall and 
the character of the forests. In the year 1872, when on leave 
in Eurofie, I laid before the Geographical Section of the British 
Association t a map showing four principal zones or regions of 
equal annual rainfall. Tlio data for the preparation of this map 
were but incomplete. Thoy.were drawn from various sources, 
principally from James Glaisher’s Essay on the Climate of India 
(1883), which is printed as an Appendix to the “ Report of the 
Royal ( ommission on the sanitary state of the Army in India.” 
At that time information existed regarding the mean annual rain- 
fall of 160 stiitions, but these tables were not critically sifted, nor 
(in many cases) altogether reliable. This map was published on 
a reduced scale with an article on Ocean Highways, in October 
1872. The following zones or regions of rainfall were taken : — 

1. Two “ moist ’’ regions or zones with ‘‘ abundant ” rainfall, 
Le.y with a mean annual rainfall exceeding 75 inches 
(1,900 millimetres) — (1), the western zone on the wost 
coast of the peninsula ; and (2), the north-eastern zone ; 
which includes the coast-districts of Burma, East Bengal 
and Assam, and extends westward along the outer ranges 
of the Himalaya in a long narrow strip, as far as the 


* A piper read before the Oerman Meteorological Society by Sir D. Bfwdia, (late 
loapector General of Foresta.) 
t Sewion held at Brighton in July of the year. 


nn ntiLiiBOi fonin'Mi Matrsai. li 

sontheni dopM of tin DwdM Mr aa otMuiot of 11m 
N orth-Weat HinuJsTa, Sr 16’ North Lotitado. 

I. CSooely following on these two "moist” sones, oomes the 
region of " moderate rainfall,” with an annual mean be- 
tween 80 and 75 inches (780 — 1,900 m.m.) : nearty half 
of British India belongs to this region. 

8. Two dry zones, or regions of diminished rain supply show 
a mean annnal fall between 15 and 80 inches (880— 
780 m.m.). The first (a) is the northern dry aone, a 
crescent-shaped, but not altogether regularly formed, belt 
extending across North-Western India : it embraces the 
greater part of Rdjpntina, a part of the Panjab, and a 
small portion of the North-West Provinces. 

The second (5) is the southern dry zone, which includes the 
interior of the peninsula of India, and includes the greater 
part of the Dakhan and of Mysore* 

4. The ^^arid” or almost rainless region, includes Sind, the 
south Panjab and a great part of BAjputdna. In these 
districts the yearly rainfall is very small (on an average 
less than (880 m.m. or) 15 inches), and is both uncertain 
in quantity and irregular in time of falling. 

The boundary lines of these zones were arbitrarily selected ; 
but their definition was at once facilitated and checked by the 
indications which the vegetation of these different localities af- 
forded. 

In the meanwhile, Mr. Henry F. Blanford had organized the 
Government Meteorological Department, and in the office of this 
department a revised edition of the rain-map was prepared and 
published in 1878.* This edition was based on the critically ex- 
amined data of 222 stations. Up to the present time the four 
main zones above described have been retained, with the same 
general boundaries as those laid down in 1872. 

*A large scale map by Mr. Blanford, published in 1888, gives a 
more complete representation of the distribution of rainfall. It 
shows lun^ zones, and is based on the observations of nearly 1,800 
stations. 

The distribution of rainfall over the seasons of the year, in 
different provinces, is illustrated by three instructive maps which 
accompany the “ Statistical Atlas of India ” shown in the Indian 
and Colonial Exhibition of 1886. These exhibit the temperature 
and the rainfall in the hot season (March — May) in the rainy 
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19 TBI IVrLULKCB OF FOBBBTS ON EAINVALL. 

I 6 B 80 I 1 (June — October), and the cold season (November— Feb- 
ruary).* ** 

For the purpose of comprehending the relations subsisting be- 
tween the forest and the rainfall, the four zones or regions orig- 
inally adopted (as above described) are both well adapted and 
sufficient. 

No explanation is needed in remarking that the natural dis- 
tribution of forest trees in India is not solely dependent on the 
gre4iter or less degree of moistness of climate. The teak ( Teciona 
yrandis) for instance is wanting in forest tracts north of 25® 
North Latitude, because the species will not stand the night frosts 
of the north Indian cold season. Even though it may be reared 
under garden cultivation as far as the 32® North Latitude, it cannot 
hold its own in the forest against other trees able to bear the 
cold. Sandal wood {Santalum alburn)^ the characteristic species 
of the southern dry zone, is not found in the similar northern 
zon(* ; because there the temperature in winter is too low. On 
the other hand, species of Acada and other trees are found in 
the northern zone which do not occur in the southern. Again, 
other species like the sdl (Shorea rohusta)^ require special soil- 
conditions, and are not found where these are absent, even though 
the climatic conditions may be otherwise favorable. 

Moreover, the natural distribution of forest species depends on 
yet other factors, with which the climate and the conditions of the 
soil at the present time, have nothing to do. 

In the eastern moist zone, in Assam, Eastern Bengal and 
Burma, species of the genera oak and pine occur in the hills as 
well us in the plains. But in the forests of the west coast of 
further India (in the western moist zone), both in the hills and in 
the plains, oaks and pines (as well ns other genera) are altogether 
wanting ; notwithstanding the fact that the climate closely resem- 
bles that of oorrc^spoiiding localities in Burma, that the soil-con- 
ditiona are similar, and that the forests IwLve many other species 
common to both zones. For the full explanation of those and 
similar facts, the study of the conditions of the present era is not 
sufficient : we must go Iwick to the development of the plant-world 
in geological ages preceding our own. 

Nevertheless there are very close relations between the character 


* The Utoet collectioo of obienretiooi mede reganliDg the ndnfall in India is 
to be found in llUnford’i Indian Meteorological Menioire, Vol. IIL, Part L, the 

** Rainfall of Indio," Calcutta 1S86, with rainfall mope for the three Benaonal divi- 
aiona of the year, according to ulMorvationa up to 1688 ; and the Report on the 
MeteorolQigy of India iu 1664 which coiriee the data a year further. 
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of ibe fbrest and the Bmoimt of attnnal rainfUl in India. Tboeo 
rdatioBB are best realised and exhibited by following attentively 
the gvadnal changes which takes place as we pass from the moister 
to drier districts. 

On the west coast of further India, for instance, the rain&U 
tncreases notably from north to south, attaining its maximum at 
the 18^ North Latitude. 

Let ns imagine ourselves to be taking a journey into the interior, 
and commence by passing through the most densely populated 
part of the coast districts, where the emerald green rice fields 
are sprinkled over with coooanut palms ; we gradually asoend, 
as we travel eastwards, to low terrace-cultivation, occupying the 
valleys which brunch off continually, one from the other, and are 
closed in by wooded hills : ascending still, we reach extensive 
tracts of luxuriant forest on the gh&ts. In one part of these 
forests the trees lose their leaves during the dry season ; and 
here the teak has its home. The valleys and the western slopes 
of the gh&t mountains, on the other hand, are clothed with thick 
evergreen forest, consisting of a vast variety of deciduous trees 
mostly belonging to the families of tropical vegetation. The trees 
attain not infrequently, a general height of IbO — 200 feet, and 
the space between the stems is occupied not only by a dense 
undergrowth, but also by many young trees, the crowns of whoso 
progenitors weave a thick roof of foliage overhead. Here and 
there through the forest may be found tree ferns, palms, and 
bamboos, which stamp the forest with a character of its own. 
This dense forest of evergreen deciduous trees is specially char- 
acteristic of the moist regions of tropical India ; it is found to 
extend over the ridge of the gh&ts in a mere strip along the 
summit of the eastern side, and in sheltered valleys and moist 
slopes. The further we proceed eastward from the ridge of the 
gh&ts, the drier becomes the climate, and the character of the 
forest changes accordingly. 

The sanatarium of Mahdbaleshwar, well known as a hot weather 
rq^ort from Bombay, lies in 18° North Latitude on the ridge of 
the ghkts, about 45 miles distant from the sea coast and 5,500 
feet (1,880 metres) above the sea level : Ratnagiri, the next large 
station on the coast, has a mean annual rainfall of 104 inches, and 
of this quantity nearly the whole falls in the five months of the 
south-west monsoon (June to October). When these warm air 
currents, laden with moisture, come in contact with the steep 
western face of the ghfits, they are driven aloft, and the result 
is a still heavier downpour of rain on the heights. Mahdbalosh- 
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war has (taking the average of BO years) a rainfall of 260 inohes 
(6,604 m.m.)} and nf this quantity 256 inches are due to the five 
months of the south-west monsoon. But the moist zone does 
not extend far into the interior. From the ridge of the gh&ts 
the country falls gradually eastward, towards the plateau of the 
Dakhan, which is intersect with lines of hills ; the bottom of the 
valleys and the plain tracts having a mean elevation of about 1,600 
to 1,700 feet (500 to 600 metres). Some 10 miles eastward of 
Mab4bleshwar, and at a somewhat lower elevation than this, lies 
P&nchgani, with a rainfall of only about 50 inches ; and Poona in 
the Dakhan, at 18^ 28' North Latitude, and 1,840 feet (564 metr^) 
above the sea level, being also 30 miles from the edge of the ghkts, 
has a rainfall of not more than 28 inches. As already explained, 
a narrow bolt of evergreen forest extends along the crest of the 
gh&t mountains. When mountain spurs branch off from the main 
ghkts on the east side, {ue., inland,) the evergreen forest may 
still bo found, but as a narrow strip along the crest of spurs. In 
the valleys the upper part of which (the rainfall being copious) 
is occupied by this evergreen forest, we find, immediately below, 
forests which in the dry season lose their leaves ; and yet it is 
easy in this forest, to distinguish further, an inner and moister belt 
in which there is no teak, and an outer and less moist but warmer 
belt in which the teak is in its home. 

Further eastward, in the dry climate of the Dakhan, another 
style of vegetation succeeds, in which the species of the “dry 
zone ” prevail'. They are not properly speaking forests, but thorny 
thickets, in which of coarse, when protected, troos grow up. But 
even here the influence of degrees of moisture in the soil can still 
bo perceptibly traced. The dry stony hills are sparsely covered 
by a poor thorny scrub of different species from those which are 
found in the moister low lands along the rivers. Here, the well 
know babul {Acacia araltica) is the prevailing tree ; it is a rather 
handsome and useful tree, widely distributed over almost all India, 
and found also in Africa and Arabia. In the southern dry zone 
this tree grows in the ^ sailaba ’ or low lands along rivers, but also 
elsewhere, where the black soil of the Dakhan, which has great 
water-retaining power, occurs. 

In the Poona district the teak reaches its eastern limit, with a 
mean total rainfall of 30 inches in the year. The dry zone (with 
but little rain) has in this part of India a breadth of only some 
100 miles (160 kilometres), and to the north-east of the Bhima 
river, in hilly country with a somewhat moister climate, teak Is 
again found. 
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It will be readily undentood, that theea differaat eiylee of forest 
pass one into the other by gradual changes, and t^t no sharp 
Une of boundary between the sones of different degrees of moistness 
exists. It is, however, nsefnl to estaUisb snob sones, as they much 
iaoilitate the nnderstanding of the great variety which exists in the 
forest vegetation of India. It has been already mentioned that 
the white sandal {SaiUalutn album) is very oharacteristio the 
southern portion of the sontbern dry region. It is a small tree, 
the heart-wood of which is highly prized for its fragrance ; while its 
solid, even, texture well adapts it for the purposes of the wood 
carver. The wood is in fact an important article of trade, and is 
exported in considerable quantities to China. 

It is equally instructive to follow the changes that are observ- 
ed in passing from the western moist zone to the ‘^dry region” 
with unoertain rainfall, which includes a very considerable part 
of northern India. On the sea coast, Bombay (18® 54' North 
Ijatitude) indicates the northern limit of the western moist zone. 
Further north, the rainfall nipidly diminishes. Surat has 42 in- 
ches, Broach 40, Kaira 38, and Ahmadabad only 30 inches. But 
the richly wooded vallc^^s at the foot of the gh^ts, have even here 
a much moister climate. They are occupied by valuable forest, in 
which the teak still shows rapid growth, ancTnt^ins a considerable 
size. These are the so-called “ Dangs,” extending to 21® North 
Latitude nearly to the Taptee river, north-east from Burat. Also 
considerably further to the north a moist climate is met with, at 
some distance from the coast. Kaira (22° 45' North Latitude), 
distant about 30 miles from the coast, lies in an open, woodless 
district, and has, as above stated, 33 inches of rain in the year. 
Godhra, 60 miles further east, and about 400 feet higher than 
Kaira, is surrounded by forest, which has been carefully preserved 
since 1870, and in the last 16—19 years the rainfall has reached 
44 inches. In this region, the ghftt-chain is lower, consisting of 
a broad irregular collection of hills, which gradually sinks in eleva- 
tion till it merges in the extensive plateau of M41wd. It begins 
aljput 23 miles east of Godhra. 

The district of which Godhra is the capital, is known by the 
name of “ the Pdnoh Mahals.” In the forest, teak is not very 
common, but the species still reaches the dimensions attained in 
the Dangs. Further north between 24® and 25° teak disappears, 
and with it a number of other trees, which in the moist, and 
moderately moist, zones are the associates of teak. Many of these 
la^r species are again found in the forest tracts at the foot of 
the Himalayan range, where there is once more a moister climate ; 
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and BODie of those species may be met with almost op to the lodoB 
in the latitude of 83^ North. The teak itself, as already stated, has 
its northern limit between the 24^ and 25^ North Latitude. 

In the northern “dry” zone, the southern portion of which 
extends from Hdjputdna to the 24th parallel of North Latitude, the 
forest vegetation is sparse and poor. As we pass out of the moist 
tracts that border on this dry zone to the south and east, the change 
is very striking : many species cease altogether, .while others, which 
in the moist tracts were either wholly wanting or found only occa>- 
sionally here and there, become dominant. The country, as might 
be expected under the circumstances, is sparsely wooded, and 
such forest as there is, is naturally more highly valued, than in 
districts better off in this respect. On this account in this part 
of the dry region we come across the rare spectacle of forests which 
have been protected by the inhabitants themselves, or by their 
chiefs, for centuries past — the object being sometimes to preserve 
the game, sometimes to supply firewood for the larger towns, or 
charcoal for iron- works, and especially to yield a reserve of fodder 
for cattle in years of drought. In many of these forests the 
Anopeiasue pendula is the prevailing tree : it belongs to the order 
Combreiacem^ and in January when the seed ripens, its leaves turn 
red, calling to mind the autumn-tints of northern latitudes. This 
species is also found hero and there in the neighbouring tracts of 
the ‘ moderate ’ zone : it is, however, especially characteristic of 
the northern dry zone. In the southern dry zone it is not found. 

The “ arid zone or region,” where rain falls but seldom and with 
great irregularity, sometimes in winter, sometimes in summer, 
is surrounded by the northern “ dry region,” horse-shoe-wise. 
Here trees grow only on the sea-coast [viz.^ a narrow strip of 
mangrove jungle on the lower Indus delta), and in the neigh- 
bourhood of the river Indus and its tributaries, as far as the mois- 
ture from the summer overflow, or lateral subsoil percolation 
extends. In this tract, the State forests of Sind, dependent for 
their existence entirely on the river, cover about 400,000 acres. 
They consist for the most part of the already mentioned babul 
( Aeaeia arahiea). Going from the bank of the Indus through these 
forests towards the east, we soon enter the Indian desert, in which 
groups of trees and bushes can only bo found, oasis-like, at rare 
intervals, on the moister spots. Only a few species occur, and 
most of them extend into the northern dry zone, while a few occur 
even in the southern. To these latter belongs the Capparis aphyUa^ 
a thorny leafless bush or small tree, with slender, green, branched, 
twigs, and covered in the hot season with a mass of scarlet (or 
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rather briok-red) flowers. It, like most of the specm of the aHd 
zone, is ako at home in the deserts of Arabia, Egypt and Nnbia. 
Aficufia Senegal^ a small, gnarled thorny tree, which in winter is 
covered with delicate (and sweet-scented) spikes of white and 
yellow flowers, is found as far west as the west coast of Africa 
about Senegal, and in India is confined to the “arid,” and the 
northern “ dry,” zones. In its place, the southern dry zone has 
the Aeoeia latronunty (a tree with strong thorns,— often nearly d 
inches in length, — white and glossy like ivory,) and Acacia plani^ 
frona, called the “ umhrella-thom,” because its crown, consisting 
of a mass of interlaced gnarled branches, thorns, and delicately 
pinnate leaves, grows on the top of the stems in the form of a flat 
dome or umbrella. 

A change in character of the forest vegetation analogous to that 
described, is also observed on passing from the “ moist ” zone on 
the east and north of India, to the dry region. A long and narrow 
belt of forest is foand along the foot of the Himalayas in a climate 
which is much moister than that of the woodless plains of Northern 
India lying in front. In this belt, up to 33° North Latitude, many 
species of tropical India are found, such as constitute a consider- 
able jK)rtion of the forest in the peninsula and southern India. 
If a traveller proceeds from the middle portion of this belt-like 
district southwards, he must first traverse the woodless, Ganges 
valleys or plain, — woodless that is, now after many centuries of 
continued cultivation ; but in uneven spots, where the original 
vegetation has escaped untouched, we still find many trees and 
bushes belonging to a comparatively dry climate. Southward 
again of the Ganges plain, we reach the mountain or hill districts 
of Central India, once more in a moister climate. Here in the 
less thickly populated tracts are extensive forests, which in their 
general character hear a considerable resemblance to those of the 
northern forest belt ; although certain speoies which are not found 
atdtho foot of the Himalaya, — ^notably the teak, are here abund- 
ant, — indicating the southern latitude. 

If again we start from the western portion of the northern for- 
es? belt, and proceed in a south-westerly direction, away from the 
mountains, we come to “ the land of the five rivers,” the Fanjab, 
with a generally much diminished rainfall, and still further south 
to the desert of Rdjputdna and Sind. A distance of not more 
than 150 miles separates the forests of Debra Diin at the foot of 
the Himalaya, (between the Ganges and the Jamna,) from the 
thorn jungle (“ rakh ” or “ Wr”) of Hiss&r near the boundary of 
the Indian desert. 
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To the north of the snb-montane forest belt, rises the vast 
system of the Himalayan mountains. The exterior chains of hills, 
with a moist climate, have a rich forest vegetation, which, in the 
higher portions (over 7,000 feet) of the western districts, calls to 
mind that of Europe. But going northwards into the interior of 
the ranges, and approaching the rainless highlands of Tibet, tho 
character of the vegetation — at the same elevation above the sea — 
changes. Many species, found in the outer ranges with a moist 
climate, disappear, and other species take their place ; and even 
there the same species still occur, it is with a much slower growth. 
The deodar {Cedrun Deodara) which in the district about Simla 
(with a moist climate) attains a diameter of 2 feet in 80 years, 
in the dry climate of Kunawar requires 200 years to reach the 
tame size. 

The relations between forest and rainfall in India are complex, 
but are also reciprocal. When the Government began same 30 
years ago systematically to organize the conservation of the for- 
ests, the first object in view was to secure the continuous and 
permanent supjdy of the demand for wood and other forest pro- 
duce, as well as to prevent the erosion of the mountain soil, — 
the washing away in the heavy rains of the loose soil, and the silt- 
ing up of the beds of streams, and to put a stop to destructive 
floods which arose from landslips and other disasters on the moun- 
tain side. 

At a later period, the Administration learned that, especially in 
districts with a dry climate, but even in moister districts, in ex- 
ceptionally dry seasons, the growth of grass is richer, and more 
productive as a reserve of fodder for cattle, than on the barren 
open plain land. In years of famine and drought, the want of 
fodder and consequent mortality among cattle, are among the most 
eerions calamities ; and on this account the value of a well ordered 
system of forest conservancy, in such districts and at such crises, 
becomes simply incalculable. r 

That forest conservancy and afforestation, even on a largo scale 
however, should have any considerable influence in increasing tbo 
annual rainfall, is a matter, which up to the most recent times, 
we have hardly dared seriously to hope. 

But it is nevertlmloss true, that in the last few years facts have 
become known which certainly, ho far, point to the conclusion that 
the conservation of forest in several localities has resulted in the 
increase of the mean annual rainfall. In that part of the Central 
Provinces which lies between the Nerbadda river and the plains 
of Nagpur and liuipur, and including the Satpura hills, the forest 
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has been protected for a series of years, and more particularly, 
it has happened, that a total area of about 600,000 acres has been 
successfully protected against the yearly fires during the hot dry 
season. As a result of this protection, many localities once show- 
ing great gaps in the forest, and others where large blanks and 
barren strips occurred, have now become filled up with a compact 
forest growth. In respect of these localities, Mr. H. F. Blanford 
says (page 12 of his Annual Report of the Meteorological Depart- 
ment of India, we have for the seven stations named 

below, complete records of the rainfall from 1865 or 1867 Uj) to 
the present time. The comparison of the annual average before 
and after 1875 may thus be represented 


Statiou. 

Annual avrraob in 

INCHES 

Diffetenoe. 

Before 1875 

After 1875. 

Radnor (1867-75). ... ••• 

Chhmd\^ara (1865-75), 

Seoni, do., 

Mandia, (1867-75), ••. ••• 

Burba, do., 

Bilaspur ( 1 865-75), ... 

Kaipur (1866-75), 

Annual average. 

88*88 ^ 
41-48 g 
52*07 2 
53*58 1 
64*51 52 
41*85 2 
51*59 


r 47*88 
48*48 
54*76 
56*82 
71*65 
54*81 
^ 54*41 

4- 6*00 
-h 7*05 
+ 2*69 
+ 2*74 
+ 7*14 
+ 12 96 
+ 2*82 

49*27 

65*47 

4- 6*20 


40 years yearly observations at Jabalpur at the northern foot of 
the Satpuras, and 37 years observations at Nagpur on the south 
hide, are allowed a probable error (calculated at a 10 years’ mean) 
of 5 per cent. If such be allowed for each of the seven stations 
above tabulated, that would amount to a deduction in the totals, of 
2 pr 3 inches. Further, it appears from a comparison of the rain- 
fall figures of all India, that for the 10 years 1876-85, the mean 
annual fall was 0*66 inches greater than that observed in the 11 
ydhrs for 1865 — 1875. It would also be justifiable to attribute 
about one-half of the difference (J of 6*20 = 3*10 inches) to purely 
local causes. Mr. Blanford farther adds that these results, do not 
of themselves afford a positive proof of the influence of forest con- 
servation ; since it is possible that the earlier observations are less 
reliable than the later ones ; but he considers that these facts are 
at least to bo accepted as a contribution to the alrewly existing 
data which exiat that such an influence ma) really be exercised. 




INDIAS BEEDB Itf ITIW EBILAITD. 


9a 


* To these conclasions of Mr. Blanford’s 1 would add, that in the 
districts of the Central Provinces, ^^dahyd” cultivation (the system 
of cultivation by burning the forest), which formerly was the 
rule throughout these hills, has for the last 60 years, nearly alto- 
gether ceased; and that the operations undertaken to protect 
the forest against the annual fires in the hot season, were at 
first (in 1664) crowned with success only in a limited area, and 
wore gradually extended over the whole area (600,000 acres) up 
to the year 1875. 

A much longer series of observations from a much larger num- 
lM)r of stations in this locality, as well as in other parts of India, 
where a regular conservation of the forest to a considerable extent, 
and especially where the annual fires have been continuously kept 
out, will bo necessary, before a certain conclusion can be drawn. 
Above all things must the relations in question bo studied and con- 
sidered in connection with the circumstances of each locality. For 
example, it is not clear at the first glance, why (referring to the 
foregoing Table) Seoni and Mandla show a much smaller increase 
than other stations. But so much can already be stated, that if 
forest conservancy in the different provinces of the Indian Empire, 
is developed and cxt<inded in the way in which it has boon begun, 
it will, in many cases, be the means of considerably alleviating the 
suflerings of the agricultural population, in years of drought and 
famine. Not only for the forest, but also for the land and its agri- 
cultural produce, is the rainfall a factor of the greatest importance. 
Notably, the dry regions and the neighbouring tracts of moderate 
rain supply, suffer fiom time to time by the irregularity or unsea- 
sonableness of the rainfall, or through occasional years of drought, 
which occur only too frequently, Ji' even in a slight degree, forest 
conservancy and afforestation on a sufficient scale, could be made 
to infiuence the rainfall in the way of increase, in unfavourable 
years, the advantage to the land and its people would be incal- 
culable. 


INDIAN SEEDS IN NEW ZEALAND. 


On the 19th of February, 1885, 1 sent to Now Zealand the follow- 
ing seeds ; — 


Shisham, 

Wild olire, ... 
Boxwood, ... 
Chir, 


... 140,000 
... 87,000 
.« 71,000 
... 52,000 
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From Dooban were also sent a quantity of deodar Beed% Aans 
BoceUa^ and Abies SmUhtaruu 

A large number of the deoidaons trees oame np, hut if I am 
right th^ were afterwards killed by frost. 

Of the chir {Pinus longifolia) there are now about 80,000 trees 
alive, and from 8 to 15 inches high in the nursery (Hasenberg). 

Pinue exceUa seeds (without name attached) have done moder- 
ately well, there being about 2,000 trees of 4 inches height. 

Abies Smithiana not come up, in fact the seeds appear to be Pinue 
exeelsa. 

Cednis Deodara, None have come up from both year’s consign- 
ments. The cones last sent appear not to have been fertilized, as 
stated by Professor Kirk, F.L.S. The cones were packed in paper 
and rags, which were quite rotten when the tins were opened. A 
further supply of properly fertilized cones, packed if possible in 
their own needles (leaves), and carefully picked from the trees, and 
not collected from those shed on the ground, is desired, and the 
cones should be pulled before too ripe. 

The plantation is at Auckland, near Wellington, on the North 
Island. 


Dehra Dun, 

3rd December j 1887, 


} 


H. Wabth. 


NITROGEN GAS IN SWAMPS. 

About five miles south-east from Dehra Diin station is a swamp, 
from which a stream issues, and forms one of the numerous sour- 
ces of the Suswa river in the Dehra Ddn. 

The swamp is lined with forest trees, amongst which occur 
Qucrcus incava, and also bushes of wild cofiee and numerous 
wild citrons. From the bottom of the swamp gas bubbles rise here 
aqd there, and when the mud is disturbed by thrusting a stick 
through it, gas invariably follows. I would long have liked to 
observe and obtain marsh gas, CH^, from a swamp, and so I collected 
several glass flasks of this gas. I soon found however that, as on 
many previous occasions, I had again failed to obtain true marsh 
gas. The gas would not burn, neither did it maintain combustion. 
I thought it might bo carbon-dioxide, but on shaking it with much 
quick-lime there was no absorption ; nor did 1 obtain a precipitate 
with dilute lime water. Further, after holding a bottle full of the 
gas mouth downwards, over another bottle with the mouth upwards, 
and filled with air, no intermixture took place. The lower bottle 
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• remained full of air, in which a burning chip of wood continued 
to bum, the upper bottle retained the gas, which extinguished a 
chip of wood instantly. The gas must therefore he lighter ihan 
air. These tests, though only made roughly in camp, convinced 
me that the gas ri>iQg from the swamp is nitrogen, which might 
contain at the most a mere trace of oxygon. 

It would bo interesting if such gases were examined elsewhere, 
and especially a notice of pure marsh gas would be welcome. The 
nas in the Dun was obtained in November 1887. 

H.W. 


THE HUMANE SPORTSMAN. 

In looking over a German book of sport, entitled “ Das Waid- 
werk,” the following introductory verses attracted my attention, 
nnd as they express concisely the sentiments of all true sportsmen, 
1 thought th(*y might be welcomed at this season of the year, 
when many “ shooters ” are on the loose. I send the original for 
your comparison. 

Dm ist duH Jugers Ehrcnschild The sportsman’, s only free from blame 

Dues pr hpHcbiitxt uud hogt sfin Wild, When he preserves and shields the game, 
Waldmiinnisch jugt, wie sioh's geliort Declines to slay by unfair means 

Den Schu])(cr m Geschbplu chrt 1 And ever towards mercy leans ! 

Das Kriogsgeschoss der IIhss regiert, Hate guides the bullet’s (light in war, 

Die licb zum Wild den Stutsculuhrt : Let kindness bo the sportsman’s law : 

Drum donk’ bci Dcincui tugiich Brud You, when you plan tbc creature’s good 
01) auch Dcin WiUl nicht leidetuotb. Uevero its Maker as you should. 

Behut's vor Mensrh und Thier zuinal I I’rotect ’gainst man and animal ! 

Verkiirzt! ihm die To(1pM(|unl J Let the death shot be merciful ! 

Soi auBsen rauh, (loch union mild, Thus shall the sportsman’s name remain 

Dauu bloibct bluuk Dcin Ehrou schildl Without a spot, without a stain ! 

Eyed Hooks. 


FOREST FIRES IN GREECE. 

A friend who steamed through the Greek Islands in August last, 
informs us that he saw forest fires blazing in all directions on the 
hill sides, in the scrub forest which covers them. Marsh in ^ Man 
and Nature ’ states that the Mediterranean regions, once the most 
fertile in the world, are now in great measure reduced to unpro- 
ductive wastes, aud no wonder if this barbarism is allowed 1 
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BAMONPOKRI WORKING PLAN.* 

This is a plan for a small area in the Darjeeling District, Bengal, 
consisting of 1,872 acres of mixed sal forest at the lower extremity 
of a spur of tlie Himalayas. The forest is mainly composed of two 
plateaux sloping gently towards the south, the upper plateau being 
about 1,500 feet, and the lower 900 feet, above sea level, the two 
being separated by a steep slope, and bounded on either side by 
jirecipitous ground descending to the broad stony beds of two small 
streams. The average rainfall is about 115 inches ; November, 
December, January and February being the four rainless months. 
The principal trees are Shorea rohusta (lorming less than 8 per cent, 
of the crop), Schma Wallichiij Terminalia tomentosa and Cedrela 
Toona, The crop is irregular, but forms a more or less complete 
canopy, and in Block 1, which is the oldest of the five blocks formed, 
tin* average number of trees of one foot in diameter and over, 

< cds 40 per aero. The more accessible portions have been de- 
prived of their huge trees by the permit system, and the southern 
portion, which was formerly cleared for cultivation, has been plant- 
ed up with teak and toon. This forest is called on to supply tim- 
ber for tea-boxes and fuel, tho demand being greatly in excess of 
its capability. It is anticipated that, as the use of coal increases, 
the principal demand will eventually bo for building timber and for 
toa-boxes. 

The plan con^'ists of five Chapters, containing — I., an account of 
the administrative circumstances, physical and economic conditions 
of the forest; II., detailed description of compartments; III., the 
working plan ; IV., the execution of the working plan ; V., plan 
for working certain areas excluded from the main plan, and of 
appendiceal connected with the calculation of the yield. 

Chapter I. is concise and to tho point. The descriptions of 
compartments in Chapter 11. seem somewhat meagre and lacking 


* Bv MoBsn. Chester and French. 
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in some essential particulars. Thus in many of them no mention is 
made of reproduction, and in others the seedlings are said to be few 
or many without mention, as a rule, of the kind or quality of the 
seedlings referred to. The compartments in Block Y. are mainly 
{dantations, and as their ago is probably well known, it certainly 
deserved mention, whilst under the general description of the forest 
the number of acres planted up should have been shown, and a short 
history of their formation given. There seems also no good reason 
for following the French system of numbering compartments, in- 
stead of employing Arabic numbers as prescribed by the Indian 
Forest Code. It would have been very useful if a summary des- 
cription of each block had been drawn up, as this would, in a certain 
measure, explain their raison d^Stre, 

Of the 1,372 acres, 1,050 have been formed into the Bamon- 
pokri Working Circle, which includes 20 acres of unstocked land, 
104 acres of steep slopes have been formed into the Pankahari 
Working Circle, whilst the remainder consists of scarps and river 
beds. 

The plan for the Bamonpokri Working Circle prescribes tho 
application of the method of natural regeneration and thinnings, 
and tho forest seems a suitable one for a trial of this method in 
India, being small in extent, free of rights, situated on favorable 
ground, and with natural reproduction almost assured, although we 
could have wished it contained fewer species, and was more regu- 
larly constituted ; however, the sacrifice of immature timber usually 
entailed by the process of conversion will, in this instance, be consi- 
derably Ics'^enod by the fact that large areas are at present occupied 
by saplings and polos and by young plantations. 

Very few data were available for the purpose of fixing the rota- 
tion, and it seems regrettable that no provision has been made in 
the plan for the collection of such information in the future, as it 
would be of great use hereafter, when tho i)lan is revised, to have 
some more definite idea'* regarding the rate of growth of the 
principal <»pocies. The discussion in para. 2() as to what will take 
place 125 years hence, might very well have been omitted, as ijj is 
impossible for poor fragile man to look forward profitably to such 
a remote future, and to lay dowm the law for his great-great-grand- 
children. The rotation of 125 years has been selected chiefly in 
favor of sdl, which it is believed requires about this time to attain 
a girth of over 6 feet. It has been divided into five periods of 25 
years each, and the circle into five periodic blocks of equal produc- 
tiveness. 

We are sorry to be unable to approve of one of the most im- 
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portant parts of the plan, we., the calculation of the annual capa- 
bilify» The method adopted was in the words of the plan as 
follows : — 

** After a oarefal study of the oompartmentB and formation of the 
first periodic block, an enumeration of the trees forming the crop orer 
the whole of this block, compartment by compartment, was executed. 
The diameter of the trees was measured at breast height, and eyery tree 
classed according to species and according to diameter. 

The diameter classes were I'O foot, 1*2 feet, &c., rising in fifths of a 
foot, trees between 0*9 and 1*1 feet in diameter being classed as of 1*0 
foot, and so on. Trees under 0*9 foot in diameter were omitted, and con- 
sidered as part of the advance growth. The above figures having been 
obtained for each compartment, an abstract was made for the block. For 
each of the hpecies the following calculation was made. The square of 
the diameter of the class was multiplied by the number of trees in that 
class, and the sum of these products was divided by the sum of the 
trees ; the square root of the result gave the diameter of the tree of 
average volume of that species. 

** This calculation, of course, assumes that the tree of that species of 
the average diameter is also the tree of average volume. 

Having made this calculation for each of the 1 7 species that occur 
in considerable numbers in this block, a type tree of each of these spe- 
cies, of this average diameter, and having, as far as the eye conld jndge, 
an average form, was selected and felled, the bole was cubed in short 
sections, generally of G feet length, and the branch-wood was cut into 
firewood, allowed to dry for two months and weighed. For the trees 
forming less than one per cent, of the crop, that is, trees of other species 
than the 17 above referred to, three groups were formed, based on the 
general size of the trees, trees of one group were considered as of one 
species, and a similar calculation led to the selection of a type tree for 
each group. ” 

The diameter classes (20 in all) appear too numerous, and it 
would seem quite sufficient if the classes rose by half a foot instead 
oim by a fifth, and in this case a complete enumeration of the 
whole forest could easily liave been mado in a few weeks. The 
results of the enumeration made in Block I., which alone was 
v^ued, are given in the bulk in Appendix I., but we think that the 
valuation of each compartment should have been recorded sepa- 
rately, and that these coinpartmental divisions have been insuffi- 
ciently utilized. 

It does not seem quite correct to assume that the tree of average 
diameter is also the tree of average volume. For example, sup- 
pose that in an acre of regular forest of one species we have the 
following stock : — 
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1 

No. of 
trees. 

2 i 

Average 

height 

8 

Average 

diameter 

4 

Square of 
diameter. 

Prod net 
ofl x4. 

Cubic 

contents. 


1 

82 

12 

12 

8 

feet. 

50 

80 

100 

120 

feet 

1 

2 

8 

4 

eq feet. 

1 

4 

9 

16 

82 

48 

108 

1 48 

c. ft. 

1,257 

8,016 

8,482 

1 4.524 

The cubic contents are 
calculated for simplici- 
ty’s sake on the supposi- 
tion that each tree is a 
perfect cylinder, and by 
the formula 7884 

59 

i 

... 


236 

1 

1 17,279 

X L= cubic content 


/• — = 4, and = 2 = ayorage 
diameter 

cnbic contents of 59 trees 2 feet in 

diameter and SO feet high, = 14,928 

Difference, ... = 2,351 
or an error of nearly 14 pei cent. 

Theroforo, <‘v(‘n if a type tree could be correctly chosen, the 
calculation might bo considerably out, but we maintain that it ia 
humanly impossible to select such a tree in such n forest, and that 
on this account the calculation should bo regarded with still greater 
distrust. Wo are aware that it is customary in the regular forests 
of Franco to select typo trees for this purpose, but then a type is 
taken for each diaineter class, and such a course is only pursued 
in forests long subject to the method of natural regeneration and 
thinnings, ;md not in those under jardinage. 

The annual capability for the first period is fixed at 12,000 
maunds, a hgiiro obtained by dhiding the growing stock in the 
first block by dO, which is to be tho duration of the first period 
instead of the ordinary one of 25 years. This is to allow for the 
conditions of growth in the 1. and II. blocks, and it is regrettable 
that a complete enumeration of such a small area, as this for^t 
covers, was not made, lor then tho working plans officer could 
have better judged as to tho advisability ot this lengthened first 
period, and would he in a better position to prevent great differ- 
ences in the nniiual capability when passing from one period to 
the next. It has, however, been prudently resolved to cut only 
9,000 out of the 12,000 maunds, thus keeping a reserve of one- 
fourth. ^ Tax, ’ the word employed to express the amount to be cut 
out in the principal fellings, is evidently a literal translation of the 
French taux* The term is not a happy one, and is not associated 
in its usual sense with pleasant memories to most Englishmen. It 
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does not appear in the lilt of Forest Teohnoal Terms adopted by 
the Forest Conferenoe of 1886 . 

The Table of yield of the principal fellings should have given the 
expected yield from each compartment, as snoh figures could have 
been utilized as a check on the actual outturn. 

Table B, the special plan for the first period, cons^ts of a sum- 
mary description of the crop, and prescribes the cuttings to be made, 
regeneration, jardinage or improvement fellings, cleanings, thin- 
nings and creeper-cutting, and seems to be just what is required. 
Whilst regeneration fellings are in progress in Block I, jardinage 
fellings of dry trees are to be made elsewhere, and this, judging 
from the state of the crops, is probably the correct treatment, al- 
though in an ordinary ty|)e of forest under conversion, there would 
be considerable loss in material by restricting fellings over three- 
fourths of the area to dry trees only. Table D gives the order and 
areas of the jardinage and improvement cuttings during tho first 
period. 

diapter IV. contains useful instructions as to how the operations 
prescribed by the plan are to be carried out, the conditions under 
which tlio produce is to bo removed, and the mode of controlling 
the outturn. It is prescrilM^d as a check that an enumeration of 
tb(‘ growing stock in Block I. be made in 1897-98, which is of 
couise all right for such a small area, but such a system would nojt 
be posbiblo as a rule in India, as it means the enumeration of the 
stock over one-fourth of the whole forest once in ten years. 

The working plan would have been improved if a chapter had 
been devoted to financial results, and as everything is saleable, a 
rough estimate, we should imagine, could easily have been framed. 

If the plan is passed, Messrs, (^hester and French will, wo fancy, 
bo tho fir-^t officers to introduce the French system par excellence 
into India, and we hope it will bo successfully carried out. The 
forest is in the direct charge of a ranger, who has, in addition, 
tli 4 i care of two smaller forests a short distance off, or a charge of 
loss than 5,000 acres, so that there is every chance of proper atten- 
tion being paid to the execution of tho plan. 

THE FORESTS OF JAMAICA.* 

It may be taken, we think, as a compliment to India, that her 
b orest officers are often selected to advise Colonial Governments as 
to the managemen t of their forest estates. No doubt, the advice 

Jmuics. bjr K. D. M. Hoopa, Stq. London, WMw 
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may not be always followed, bnt the reports published, and the 
knowledge that forestry was attracting attention, cannot but do 
good. In late years Indian Forest officers have been called upon 
officially to rei)ort upon fore*<ts in various colonies ; New Zealand, 
Ceylon, Miuritius, Cyprus and now the West India Islands, and 
especially Jamaica. Mr. Hooper’s visit to the West Indies was 
carried out during the period of a recent furlough, and after a 
lengthy tour homewards via Australia, Japan and the United States, 
during which he specially studied many varied forest conditions, 
about which we may hope he will some day give us his experiences. 
Throughout his tour Mi. Hooper was accompanied by his photo- 
graphic camera, and the collection of photographs which he made 
will be found very interesting to any one who, like the present 
writer, has been privileged to see it. Mr. Hooper received, we be- 
lieve, every help from Sir Henry Norman, once Member of the 
Supremo (Council in India, and now Governor of Jamaica, and 
from Mr. Morris, then chief Government Botanist in Jamaica, and 
now Assistant Director of Kew Gardens. 

Jamaica was discovered by Columbr in 1494, and till 1655 the 
island remained Spanish. Since thei ii has been a British Colony. 
Its urea is, according to ‘ Whitaker,’ 4,193 square miles. Mr. 
Hooper in one place give>s 2,110,678 acres, which is 3,298 square 
miles, and in another gives the areas of the three counties as — 
Surrey, ... 766 sip miles, 

Middlesex, ... 1,920 „ „ | a rather serious dis- 

( ’or n wall, ... 1,504 „ „ > crepancy which re- 

I quires explanation. 

Total, .. 4,iy0 „ „ ^ 

The geology of the island seems to have been well worked out. 
Mr. Hooper sii} s : “ the island appears to have been under formation 
in miocene times by coral insects on a previous eocene foundation, 
BO to speak, of sandstone'^, conglomerate^, &c. Due to gradual sub- 
sidence, the depth of limestone formed by the insects roaches ujj^to 
500 foot, while in later post-pliocene times a further deposit of 
2,000 feet was mado. Eventually, Jamaica emerged by igneous 
action, and the Blue Mountains assumed their present position, 
forcing up and exposing the stratified rocks they burst through, 
and by the action of heat altering their composition.” 

The rainfall varies so much according to the side of the island, 
that Mr. Hooper gives four regions — 

1. North Eastern— mean annual average ... 91*04 inches. 

2. Northern „ „ „ ... 57*34 „ 

8. West Central „ „ „ ... 70 78 „ 

4. Southern „ „ „ ... 50 58 „ 
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At the Oovemment Oinohona PlantatioiiB at 4,8M) feet, the rainfall, 
however, reaches 180 inches, while at Palisadoes plantation in the 
south it falls as low as 9 inches. Rain falls, usually, in all mcmths 
of the year, but the chief rainy months are those called the ^ sea- 
sons,’ which obtain their rainfall with the trade winds — May and 
October. The temperature varies, of course, according to eleva- 
tion, but taking for examples Kingston on the coast, and the Cin- 
chona Plantations at nearly 5,000 feet, we have — 

Maximum. Minimum. Mean. 
Kingston, ... ... 91*2 67*2 79 2 

Cindioiia, ... ... 72‘6 54*1 68*3 

On the whole, however, the temperature at any given place 
seems to bo very constant. 

Forest does not, it appears, occupy any particular parts of the 
island, for, were it not for human agency, the island, such is its 
^»rtility and such the favourableness of its climate, would soon re- 
lapse entirely again into forest, and the only signs of the former 
presence of man would bo the occasional prevalence of introduced 
sp(^cie.s like the logwood, bamboo and mango. 

Mr. Hooper divides the forest growth into — 

1. kSavannah growth. 

2. Limestone hill forest. 

3. T*ort Royal mountain. 

4. iJlue mountains, lower. 

,, „ high. 

The Savannah growth is quite small, scarcely exceeding 20 feet in 
height, and mostly composed of ‘ cashaw ’ {Proaoph jvlijiora) and 
Mogwood ’ {ILmnatowglon campeachianum). There are also trees 
of ‘Braziletto’ (Ccvmipinia braziliensis)^ ‘ bastard cedar ’ (Guazu^ 
wa tornenfoaa), Mignum vte ’ (Guiacum o^cma/e), ‘ fustic ’ (Afew- 
hira tinctoria) with others, and a few mahogany. The limestone hill 
^on st is chiefly characterised by the ‘ Breadnut’ {Drosimum alia- 
astrain\ associated with which are the wild tamarind, the ‘ Circas- 
sian bean ’ {Adenanthera) and others, with a few mahogany in inac- 
cessible places. 

In the Port R)yal Mountains above 2,000 feet, the Breadnut 
18 replaced by ‘mahoc’ (Paritiumelatum)^ and above 3,000 feet the 
feauta Maria’ {Calophyllum Calaba), ‘Redwood’ {Eugenia larvaeo^ 
iata), <&c., appear with the shrubby growth which follows hill-side 
clearances. 

The J/owntoin* vegetation, is lese important than that on 
the limestone ranges. Low down the * Ceiba cotton trees ’ (£rio- 
Oetulron anfraetuomm) are conspicuous, higher np the ‘cedar tree’ 
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odoraia) is noticeable^ and higher again the * juniper* 
(jjitniperus hermvdiana)^ while on the extreme summit ‘ Yaoca ’ 
{Podocarpue coricmeus) and ‘soap wood* {Cleilira tiniifolia) are al* 
most the only trees. 

The timbers of Jamaica have mostly hard woods with a few soft 
wooded spoci< 5 s, and the list of them given by Mr. Hooper is very 
interesting and useful, especially as it tells us the botanical names 
for many West Indian trees, whoso woods we are accustomed to hear 
spoken of only under a native or semi-English name. The chief 
valuable wood is the ‘cedar’ (^CedreUz odor ala) ^ a wood very like 
our ‘ loon,’ the (C. Toona)^ and the Australian cedar (C. australis). 
It is largely used for furniture. ‘ Mahogany ’ is the next most 
important wood, naturally, but it is nowhere very common, ‘ Log- 
wood ’ is perhaps the most valuable trade wood, and of it an aver- 
age yearly amount ot nearly 54,000 tons is exported, the price 
varying very greatly. Last year it fetched £5 lOif. per ton. ‘ Fus- 
tic ’ is another dye wood which demands attention, and Mr. Hooper 
mentions, besides, the mango and bamboo, both introductions, and 
the juniper, a^ trees which require attention from foresters. 

The urea of Crown land is said to bo 75,000 acres under the com- 
plete control of Government, and the lands are found chiefly on the 
Blue Mountains and in the limestone country ; and it is naturally 
out of this laud that reserved forests would bo selected. Mr. 
Hooper very rightly insists on the introduction of forest conservan- 
cy being gradually attempted only, and advocates it mainly “on 
the practical grounds that there is an absolute necessity for regulat- 
ing the water supply in the Eastern District ; also for protecting the 
lowlands from the torrential flow of the rivers ; and on the south 
ei<lo of the island lor general protection against the terrible north 
winds, which occa«<ion so much damage and danger to property and 
life.” He does not, however, think that it will pay its way for some 
time to come. Shortly described, his proposals are as follows : — 

1. To reserve the highlands of the Blue Mountains, escheating 

all land liable to forfeiture, arranging amicably with neigh- 
bouring proprietors for the surrender of such back*lapds 
useless to them that they may bo willing to part with, and 
obtaining all lands in private hands on the ridge or near it. 

2. To demarcate and survey the reserved forest so formed, and 

protect it against fire and theft and trespass. 

8. To retain as forest rosorvea all blocks of Crown lands on 
the limestone formation that exceed 2,000 acres in extent. 

4. To rigidly enforce the conditions in the present cinchona 
leases, and in future leases to provide for the protection 
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of hill sides by not allowing more than 8 acres to be 
cleared at one spot at a time. 

The first three seem simple and obvious recommendations, the 
last, to one who does not personally know Jamaica, seems a little 
difficult to carry out, and likely to cause some dissatisfaction. 

He advises the entertainment of a forest staff of — 

1 Executive Forest officer, at £250 to £500 per year, 

2 Bailiffs, at £30 per year, 

5 Forest Guards, at Is. per day, 

the whole to be under a controlling officer, who, he advises, should 
1)6 jointly maintained by the various West Indian Colonial Govern- 
ments, with head quarters in Jamaica, or if this is not feasible, 
under a (Conservator of Forests for Jamaica alone. 

We are very glad to see that he does not propose any immediate 
legislation, and we are glad to read his sensible* remarks when he 
advise** that only later on, when the requirements of the forests 
and their management are fully ascertained, should legislation be 
resorted to. There is nothing, we should think, so likely to choke 
off a Government from undertaking forest conservancy than its 
being told that preliminary legislation, giving it extensive powers, 
an<l raising extensive enquiries, is a first necessity. In such a 
case a^ Jamaica, the simplest plan is, in our opinion, first to as- 
certain what part of the CVown lands which are of value as forest, 
can he obtained for reservation free of servitudes, and to set that 
area apart. If it is insufficient, and private lands have to be taken 
up, or (Crown lands freed from servitudes, a simple Act to give 
Government powers to do so should suffice. By then too it should 
be known what special police measures have to be provided for, 
and those can be arranged accordingly. J S G 

THE FORESTS OF St. VINCENT.* 

St. JTincent is a small island in the West Indies, 80 miles west of 
Barbadoes. It has, according to Mr. Hooper, only an area of 
85,000 acres (133 square miles) in all ; but we may state that 
‘ Whitaker ’ gives 140 square miles. It was discovered in 1498, 
and was definitely proclaimed a colony of the British Crown in 
1764. The island is volcanic, and the hills which rise to about 
4,0(X) feet are chiefly formed of igneous rocks, such as porphyry 
and basalt. It has, however, on the south and east broad well 
defined valleys, chiefly used for sugar cultivation, and some use- 

* Report npon the Foreete of St Vincent, by Fi D. M. Hooper, Esq., Indiaii 
Forest Department. London, Waterlow and 8on% 1666. 
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ful rivers. The climate U equable, the average being 85® Fahren- 
heit by day and 75° by night, the maxima and minima rising and 
falling to only 90® and 08®. The rainfall seems to average about 
100 inches, the record of the Penniston Estate in the Buccament 
valley given by Mr. Hooper showing an average of 108 inches 
for the years 1882 to 1885 inclusive. There is rain in all months, 
but there is less in what is called the ^ dry ’ season, viz., February, 
March and April, \^lien the average is 16 inches. 

The forests of St. Vincent exist only in the hill country, and to 
a small extent on the coast, and even there in the adjoining hills 
and valleys they occupy an area of about 30,000 acres, or 35 per 
cent, of the island. Mr. Hooper divides them into the following 
groups : — 

1. Coast /omis— noticeable for the growth of ‘white cedar’ 
(Jhgnoma Leuco.rylon) and the ‘Gni Gru’ palm (Acrocomca sclero^ 
carpa). The ‘ Manchincel * (^Ihppomane Mancinella), the ‘ seaside 
grape’ (Coreoloha cuifera), the ‘Turpentine tree’ or ‘ Gomea ’ 
(^Buraera gumi nif ora) Sind fho ‘Almond’ (^Termiinalia Catappa) al«o 
occur. This class of forests occupies the belt up to about 300 feet, 
and the areas are much us(»d for grazing purposc^s. 

2. Slopes forest — from about 300 feet up to 2,000 feet in ele- 
vation, and containing the chief timbers ‘ Greenheart, ’ (Mr. Hoop- 
er does not tell us clearly if this is the same tree as the Green- 
heart which is used in our dockyards, and which we suppose is 
Neetandra Rodiai)^ ‘Locust’ (Ili/inenopa Cousbaril), ‘Galba’ (Co- 
lophglluin) and ‘ Angincel ’ (^Audi7*a inermis) are the principal tree». 
Palms, canes, wild pinc-apples, Heliconias>, tree ferns and vines, the 
usual ini\tuic found in moist evergreen tropical forests, constitute 
the thick umh rgrowth, while the bread fruit tree has regularly 
established itself in shedtered spots. 

3. Siiwjmt forest — occupying the tops of the mountains and 
economically of little value. Botanically, the summit flora must 
be very interesting, but the trees are mostly stunted and twiffted 
by the wind, and burnt patches, the results of volcanic eruptions 
are not uncommon, 

4. Northern coast forest — occupying a small area only, and 
marked by the presence of Bursera gummifera, the ‘Loblolly’ 
(^Sciadophi/llum) and the ‘ Wild Mammee * shrub (^Portlandia), 

Mr. Hooper gi\cs an interesting account of the system of negro 
cultivation which is ruining the forests. It seems not very dis- 
similar from our Indian ‘jhum,’ ‘kumri,’ ‘dahya,’ ' toungya,’ &c. 
He goes on to explain that the most important reasons for recom- 
mending the maintenance of forest on the hills are the desirability 
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of protecting the water supply and preventing torrents ; the im- 
portance of keeping up forest vegetation to maintain moisture in 
the atmosphere in the event of drought ; and the advisability of 
using it as a shelter against winds. 

His proposals are very simple. They are chiefly, the perma- 
nent reservation of the forests of the main ridge down to an alti- 
tude of 1,000 feet, so far as land is available and at the disposition 
of Government. He does not advocate the reservation of other 
and scattered blocks of Crown lands, being of opinion that these 
will be required for extension of cultivation, and that possibly 
even some parts of the forest above 1,000 feet may have to be 
made available for the same purpose. Without knowledge of 
the localities and the circumstances of the island, it is not possible 
for us to criticize too closely tho‘»e recommendations ; but we wish 
to express our pleasure at seeing that they are clear and to the 
po*nt, are easy to undersfand and easy to carry out, oven by an 
unprofessional forester, for the island is not likely to be able to 
afford to pay highly for its forest management. 

We would draw attention to Mi. Hooper’s account of the growth 
of teak in St. Vincent, one tree out showing an average growth 
of rings per inch of radius. He recommends its being used 
with mahogany both by the Government and by the owners of 
private estates for planting purposes, and we hope to hear that his 
advice has been followed. 


liooking to the general condition of a tropical little island like 
St. Vincent, wc certainly think that Mr. Hooper is quite right in 
considering that any elaborate scheme of forestry into reserves 
and the rest of it would he a mistake. To protect the water supply, 
prevent torrents and increase the humidity of the atmosphere, little 
beyond the protection of the hill tops and slopes can be done, and 
if this is done, enough is done for the forests of the island. Fuel 
cannot be largely required where the temperature is never less than 
68* F. ; timber can bo procured with ease, from the grand forest 
of the mainland of Brazil, Guiana and Central America, and we 
krmw of no other forest requirements of any great importance, 
^iit we do think that if forest work is attempted on the hill area, 
it should bo thorough, and the area kept up should be as speedily 
as possible brought into the best possible condition, so as to be 
pneral y capable of being worked on a system, and the forest made 
to supply as far as possible the requirements, not so much of the 
officials and traders and planters on the coast, but of the lower 
class population of the island. 


J. S. G. 
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Ini I [JENCR OF Forests ou Rainfall.* — Nearly connected with the 
ijuestion just discussed, is that of the influence exerted by forests 
on the rainfall ; a question of the highest economic importance, to 
which renewed attention has recently been drawn by the eminent 
physical geograplu'r, M. Woeikott‘. In an instructive paper, ori- 
ginally communicated to Petermann’s Metteilungcn,t and sub- 
sequently published in translation in the Quarterly Journal of the 
Boyal Meteorological Society, M. Woeikoff appeals emphatically 
to the evidence aiforded by the Indian rainfall registers, in sup- 
port of his contention that the action of forests is to increase the 
rainfall of a country. Hi« appeal is directed chiefly to the con- 
trast afford I'd by the Assam rainfall with that of the Gangetic valley 
plain, in about the same latitude, and the same distance from the 
eea ; and he apparently attributes the great difference displayed by 
those two provinces, wholly or mainly to the fact that, while the 
former is extensively covered with forest, the latter, up to the 
Terai, is a broad shoot of field cultivation. 

From what has been said in the foregoing pages, of the geo- 
graphical circumstances aftccting rainfall in India, and of the con- 
ditions prevuiling in Assam, it will be obvious that I am far from 
coinciding in such a view. Without denying or even questioning 
the effect of forests as one element of the result, the conclusion 
thus formulated seems to me far too sweeping. M. Woeikoff 
considers, and I think rightly, the action of forests in enhancing 
the rainfall to he two-fold. Firstly, they help to store the water by 
protecting the soil and so keep up a constant evaporation ; amd, 
secondly, by checking and obstructing the movement of the wind, 
they prevent the evaporated vapour being carried away, and tend 
to produce that calm state of the atmosphere that is favourable to 
08 C(‘ndiug cll^^ent^ and local precipitation. But swamps, such as 
occupy large tracts of the Assam valley, and the numerous broad 
river channels that interhoct it, must contribute a not unimportant 
quota to the vapour constituent of the local atmosphere ; and the 

• Indian MeteoroloRical Memoirs, Vol. III., Part II., The Rainfall of India. By 
H. F Blanford, Esq , F.K S , Meteorological Reporter to the Gort, of India. 

t 0^ oit, 18B5. 
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comparative stagnation of the air in the Assam valleys, and the 
exclusion of those dry westerly winds, whioh play so important a 
part in the meteorology of the Gangetic plain, are certainly due, in 
far larger measure, to the fencing in of the Assam valley by the 
Patkoi, Naga, Khasi, and Garo hills, and, as regards Upper Assam, 
to the interception of westerly currents by the mid-valley obstruc- 
tion of the Mekhir hills, than to any retardation of wind move- 
ment that can he effected by the forests. Furthermore, the action 
of the surrounding hills, in setting up a diurnal convection of the 
humid atmosphere, and its consequent dynamic cooling and pre- 
cipitation, an action which also takes place in the much less humid 
hill tracts of the ])eninsula, is a very important factor in the causes 
which contribute to produce the heavy spring rainfall of Assam ; a 
precipitation not very greatly inferior to that of the summer mon- 
soon. The other, or pa'jsive, effect of hills in enhancing rainfall, 
r/r., the forced ascent of horizontal air currents, is less important 
in Upper Assam, (the tract more particularly referred to by M. 
Wocilvoli!,') although exhibited by the southern face of the Khasi 
hills, overlooking Sylhet, in a degree without parallel elsewhere 
in the world. But to the other causes, above specified, must cer- 
tainly he attributed by far the larger part of that prevailing high 
humidity and copious rainfall, which fjster the exuberant vegetation 
of the j)rovinco, rendering it in the rich variety of its flora and its 
prolific insect life, comparable with the teeming productiveness of 
ilir Malay region. 

The difficulty so conspicuously illustrated in the foregoing ex- 
ample. mz., of disentangling the combined eflects of a number of 
cause-*, all lavoiir.ible to increased rainfall or the reverse, is one 
which renders it almost hopeless to seek for decisive evidence of the 
influence of forests, by any comparison of the rainfall of different 
provinces, or of areas sufficiently large to display the contrasted 
eflects in a striking and convincing manner. The best, and per- 
haps, only satisfactory kind of evidence, were it obtainable, would 
be tlie comparison of the rainfall of one and the same tract, (one 
of at least some hundreds of square miles in extent,) for many years ; 
first while covered with forest, and again for many years after 
clearing. It is, however, not until a tract of virgin forest has 
been brought under the destructive operation of civilizing agencies 
that, as a general rule, any attempt is made to record its rainfall ; 
when, therefore, the conditions necessary to obtain one term of the 
comparison are rapidly disappearing. The reversal of this order 

things, the conversion of bare, or at least partially wasted, tracts 
anto protected forest, is one, however, of which India already fur- 
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nubes some examples, and with progress of forest protection may 
yet furnish more ; and if due advantage be taken of these as they 
present them'^elves, it may yet be possible to obtain rainfall data 
which may afford \aluable, and indeed practically conclusive, evi- 
dence on the point in question ; even if not fulfilling, in all res- 
pects, the rigorous- conditions of the logical method of differences. 

One instance of the kind, on a scale large enough for all reason- 
able demand, has latf'ly been brought to my notice by Mr. Ribben- 
trop, and has been quoted in my Report on the Administration of 
tbe Meteorological Department in 1885-1886 ; and, despite some 
shortcomings in the due verification of the data, shortcomings 
which it is now impo«sible to make good, it will probably, in the 
course of some years, as nearly fulfil the conditions of a test case, 
as we arc likely to secure in an experiment of such magnitude. 
In some respects, indeed, the circumstances of this case are un- 
usually favourable. The vicis^^itudes of the rainfall of the Central 
Provinces are smaller, proportionally, than those of any other pro- 
vince of an equally moderate average ; and of the 22 stations, the 
rainfall registers of which will be brought in evidence, not less 
than 10 are regular meteorological observatories, working under 
the Meteorological Department of the Government of India. 

The region, referred to in the first part of my Memoir on the 
Rainfall of India, as tbe Central Provinces, South, has been des- 
cribed “ as a hilly and jungle-clad country, including some extensive 
fertile j>lains, especially that which surrounds Raipur.” The nor- 
thern [)ortion consists of the range of broken table-lands and hills, 
here spoken of as the Satpuras, and these are largely clothed with 
forest. According to the most recent report of the Officiating In- 
spector General of Forests, the area of forest in the Central Pro- 
vinces is estimated at 54,600 square miles, of which about nine- 
tonths are in or to the south of the Satpura range. The area of the 
Central Pro\ine< s, South, has been given, at page 12, as 61,000 
square miles. Hence about five-sixths of the whole are under f<h:- 
est. Now, prior to the year 1875, these forests were systematically 
wasted, by the d(‘strnetivo method of cultivation, practised by the 
hill tribes of (iondwanii, as of other wild tracts in India and Bur- 
ma. It is known under various local names, snob as kumri, or, in 
the Central Provinces, (fafn/a cultivation, and is thus described by 
Dr. Brandis ; “ A few acres of forest are felled one year, the wood 
is burnt and a crop of grain raised on the clearing ; tbe next year 
this is abandoned, a 1‘resh piece of forest is felled elsewhere, a crop 
is raised, and it too is abandoned in its turn ; and so on, a fresh 
clearing being made every year.” 
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It will be readily understood how, under snob a systeflU, in the 
oonrse of some years, extensive forests may be devastated, even by 
a sparse hill population of nomad habits. And, accordingly, in 
the introduction to the Central Provinces Gazetteer, published 
in 1870, Mr. C. Grant speaks of the state of the forests in the 
following terms : — 

** The tree forests of the Central Provinces have, however, been so mnoh 
exhausted, maiitly owing to the destructive ddhya system of cultivation 
practised by the hill tribes, that, except in one or two localities, the 
labours of the Forest Officers will, for many years, be limited to guard* 
ing against further damage, and thus allowing the forests to recover 
thmselves by rest. By far the greater part of the uncultivated lands, 
belonging to Government, are stony wastes, incapable of prodacing a 
strong straight growth of timber.” 

In 1875, the suppression of ddhya cultivation was taken sys- 
teni.'itically in hand ; and in the course of a few years, with such 
success, that Mr. Ribbentrop writes in 1886 : — 

“ My attention was directed, during a recent visit to the Oentral Pro- 
vinces, to the extensive growth of young forests, in areas formerly under 
kumrx cultivation. Ten or fittoon years ago, such temporary caltivatiou 
was practised throughout the country, and thousands of square miles 
were thereby laid barren, year after year. Since then, this method o^ 
cLltivation was stopped, and, though a great part of the area affected 
was subject to annual fires, a more or less dense forest growth has 
sprung up. 1 concluded that this must have had an influence on the 
rainfall, sufficiently appreciable to be ganged by meteorological records. 
The results, gathered from such records, are beyond exception, and show 
that, with the exception of stations situated in the cultivated valley of 
the Nerbiidda, a steady increase of rainfall has taken plaoe daring the 
last ten years, and, as might be expected, especially during the last 
period of five years.” 

In dealing with the evidence of the rainfall registers, I shall in 
the first place, compare the averages of the nine or, in some cases, 
ten.or eleven years, ending with 1875, (the year in which the sup- 
pression of the d&hya cultivation was taken in hand,) with those of 
the ten years snbs^uent, 1876—1885 ; and this 1 shall do, sepa- 
rately, for the stations within the area immediately afifeoted by the 
forest preservation, and those at a greater or less distance there- 
from. These latter are Sanger and Damoh, the forests near which 
have not been frequented by Mhya cultivators, or which are sur- 
rounded by Native States in which no change of system has been 
attempted, wz., Jnbbulpore, Narsinghpur,Ho8hangabad and Ehand- 
wa, in the fertile and highly cultivated valley of the Nerbudda, 
and where the tendency of late years has been towards an 
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of permanent cultivation ; and Raipur in the centre of the great 
wheat-growing district of Chattisgarh. 

Comparison of the average rainfall of nine to eleven years of ddhja 
cultivation with that of ten years of protected forests. 


A — In affected areas. 


StatiouB. 

Forettn tiTtjfrotectcd 

Forests jtroteoted. 

Increase. 

Inches 

Period. 

Rainfall. 

Inches. 

Period. 

Rainfall. 

lucheB. 

Badnur, ... 

1867—75 

39*83 

1876—85 

47*83 

+ 8*00 

Ghhindwdra, 

1865—75 

41*43 

1876—86 

48 48 

+ 7*05 

6«oiii, 

1865—75 

52 07 

1876—85 

54*76 

+ 2*69 

Mandla, ... 

1867—75 

53*58 

1876-85 

56*32 

+ 2*74 

DurLa, 

1867—75 

64*51 

1876—85 

71 65 

+ 7 14 

BiUspnr, ... 

1 865—75 

41*85 

1876— 85 

54*81 

+ 12*96 

Sanibalpur, 

1867—73 

54*80 

1876-85 

67-93 

+ 13 13 

Dhamtari, 

1867—75 

48 83 

1876—85 

46 90 

- 1*93 

DliandiCia, 

1867— 75 

49 90 

1876—85 

57*79 

+ 7 89 

Nagpur, ... 

1866—75 

41 54 

1876—85 

51*85 

+ 1031 

Wardlia, ... 

1866—75 

3610 

1876—85 

46 63 

+ 10*68 

Braiituapuri, 

1867—75 

53 95 

1876—85 

57*48| 

+ 3 63 

Chanda, ... 

1866—75 

47*14 

1870—85 

54*29 

+ 7*15 

8iroiiclia, ... 

1867-75 

44 17 

1876—85 

48*38 

+ 4*21 




Mean, 

... 

+ 6*81 


13 — In unaffected areas. 


Bangor, ... 

1860—76 

5r.*97 

1876—85 

40 62 

-15*35 

Damoh, 

1867—75 

54 76 

1876—85 

4d 82 

- 7-94 

dubbulpore, 

1866—75 

60*66 

1876—85 

56*28 

- 4*88 

NarsinghpiiT, 

1866—75 

5.5*46 

1876—85 

50*40 

- 6*06 

Hoshangabad, 

1866— 7.5 

47 08 

1876-85 

57*73 

+ 10*65 

Kbandwa, 

18G7— 75 

34 74 

1876—85 

3332 

- 1*42 

Raipur, 

1866—75 

51*59 

1876—85 

54*47 

+ 2*92 




Mean, 

... 

- 2 94 


The contrast, tbu-^ shown, is sufficiently striking. But, taken 
as they stand, it can hardly be said that the figures do more than 
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afford a certain presumption in fayonr of the view, that the dif- 
ference, shown bj the two series of stations, is to be attributed to 
the preservation of the forests. In the first place, as 1 shall show 
elsewhere, the probable error of a ten years’ average of a station 
in the Central Provinces is about 5 per cent., and this may be 
either in excess or defect. In the extreme case of the errors being 
in opposite directions in the two decennial periods compared, the 
greater part of the apparent increase of list A would vanish. And, 
in the second place, the majority of the stations in the second list 
lie to the north of the Satpura range ; those of the first list either 
on the range itself or to the south of it ; and as this range about 
coincides with the southern margin of the track, commonly follow- 
ed by the cyclonic storms of the summer monsoon, the distribution 
of the rainfall might be much affected by the fact of a series of 
such storms following a more southerly or more northerly path ; 
or hv the western branch of the monsoon, w^hich brings nearly the 
whole rainfall to the region south of the Nerhudda valley, being, in 
several years, relatively to its normal average, stronger and more 
rainy than the eastern branch, which contributes to the rainfall 
north of that river. 

But there is another way of dealing with the facts, which will 
n 't he open to such objection. Any effect, really due to forest 
p»'ofe<‘tion, must m^ccssarily have been progressive. Some few 
ycai^ were passed in inducing the jungle tribes to take to settled 
cultivation ; again, the reproduction of the forest growth on the 
tracts, formerly denuded, is a process requiring many years for its 
accompll^hmenf ; and, finally, the protection of the forests from des- 
Iriiclion, by annual fires in the dry season, has been steadily ex- 
timdod year by year. If then it should appear, on comparing the 
rainfall of the affected tract in successive years, that the increase 
Im^, boon steadily progressive, and, on the whole, in a degree com- 
mensurate with the average difference of the two decennial periods 
abofe compared, the probability of such increase having been 
brought about by the protection of the forests will be enormously 
enhanced. 

Tlie data for this comparison are afforded by the following table, 
vliich exhibits in the second column the mean rainfall of the four- 
teen stations enumerated in the A list of the previous table in each 
year from 1867 to 1885. The third column gives what may be 
termed progressive averages. Each average is that of five years, 
obtained by the formula 

® + 45 + 6o + + e 

io 
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wherein a, 5, c, d, e represent the mean rainfall in any five consec- 
utive years, and <f the progressive average for the third year of 
the series. As ‘a standard of comparison, I give, in the fourth 
column, the average rainfall of the whole Indian area, (with the 
omission of unrepresented tracts,) the data being deduced from the 
table on a subsequent page of this Memoir, and 'X^ompleted from 
the annual reports. The average rainfall is taken at 42 inches. 
Lastly, the fifth column shows the progressive averages of the rain- 
fall of India computed from column 4. 

« 

tjomparative Table of the mean annual rainfall of the forest region in 
the Central Provinces and of India generally from 1867 to 1885. 




4 

C^nhal Provinces, 

India, 

Year. , 

lb ^ 


Condi- 

Jion. 

Annual 

mean. 

Progressive 

average. 

Annual 

mean 

Progressive 

average. 

- . 



* 

Inches. 

Inches. 

Inches. 

Inches. 

>667. ... > 



' 55 08 

... 

44 8 

40 2 

1868, 

... 


• 88*59 

... 

85-4 

40-3 

1869, 


i '* $ 

47 97 

45 28 

42-4 

41-0 

f ... 

... 

i- 

50’4i 

4771 

43-5 

42-6 

1871, " ... 


b 

45-52 

48-45 

42*9 

43*0 

1872, 


lo 

a 

53 31 

47-47 

44-3 

417 

1873, 


' 1 

39*18 


87*5 

42-2 

1874, 


1 

50*48 

48-85 

46*6 

42*4 

1875, 



56 60 

60*15 

44*4 

42*4 

1876, 


1 

42-32 

49-68 

87*5 

40*5 

1877, 



52-50 


37*7 

41*1 

1878, 



52 47 

52*60 

48*8 

48*3 

1879, 


i 

0) 

u 

55-67 

53*85 

43*7 

43*5 

1880, 


51*83 


40*4 

42*4 

1881, 


a> 

e 

57-90 

55*31 

42*1 

42 4 

1882, 

1 QQQ 

... 

Ph 

54*22 

56*52 

44*6 

43*0 


43*1 
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The variations exhibited in this table are represented graphioally 
in Fig, 1, Plate XIX.* 

Nov the third column of this table shows^ not only that the in- 
creased rainfall of the protected forest region has been, on the 
vhole, progressive since 1876, (the year after protect)^ *^8 sys- 
tematically enforced), l&ut that its progression has been commen- 
surate with the increase of the decennial average shown in the 
previous table ; a very important point* As compared with the 
general average of the period antecedent to 1875, a rainfall of 48 
inches, in integral figures, had risen to 58 inches in 1883 ; an in- 
crease of more than 20 per cent. Whether this increase will be 
sustained, at its full amount, by th# results of future years is, 
however, very questionable. The raipftill of 1884 was extraordi- 
narily high, and whereas, as may be observed in the graphic repre- 
sentation of these chang(is, the rainfall of the Central Provinces 
rises and falls, pari passy with that of the whole of India, in a 
somewhat remarkable degree, (having regard to the 
smallness of its area,) the progressive average rainfall as 

a whole, for 1883, was neai ly 3 per cent, above the general at^ago 
between 1867 and 1875. But, after making all due allowances, in 
so far as any legitimate conclusion can be drawn from the expe- 
rience of tht last 10 years, it would seem that, owing to some local 
cause, the mean rainfall of the afforested region of the OeWjral 
Provinces hero considered, an area of nearly 50,000 square miles, 
has Icon increased in a very remarkable degree ; and I am unable 
to assign any other probable cause for this than that of the protec- 
tion and consequent restoration of the formerly wasted forests. 

The evidence, thus aflPorded, in favour of the influence of forests 
on rainfall^ appears to mo to be of considerable weight and im- 
portance ; in virtue both of the magnitude of the area yielding it, 
and the apparent distinctness of the result. With one exception,' 
and ouo only, it fulfils all the conditions of a rigorous test case. 
The^area is one and the same ; the history of the changes to which 
it has been subject are definitely and accurately known ; and, as 
will be shown elsewhere, tho rainfall registers, if but few in pro- 
portion to the area, are sufficient to afford a datum, the probable 
error of which is small in comparison with tho magnitude of the 
eftect shown. The only remaining points, to which exception may 
the trustworthiness of the records used, 
and the sufficiency of the periods compared to yield valid averages. 

Un the first of these points, I can add but little to what has been 
already written in the introdnetion of this Memoir. Speaking 

* Not repiodaced.^[ED ] 

Q 
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from rocollection, (for I hnve been unable to obtain the desired 
verification of tho fact from oflScial records,) I believe that new 
rain-gauges of GhiiMier’s pattern, from one of the principal London 
makers, were furnished to oil the stations, the registers of which 
are here dealt with, about tho year 18(37, at^ns^Vents before 1870 ; 
that is to say, at or near tho Iwginning of the period for which tho 
registers are complete ; and there are therefore no grounds for 
siisi^ecting that tho increase of the registered rainfall, during the 
last ton years, has been influenced by a change in the instrument 
used. And this is the most important consideration. With res- 
pect to the registering agency, as far as I have information, it has 
lioon the same throughout. Dr. S. 0. Townshend, who was Sani- 
tary (k)mmissioner of tho Central Provinces from 1866 or 1867, 
and who, in 1868, established the olworvatories, which, in 1875, 
wore incorporated in tho imperial system, took much personal in- 
terest in all tho motoorological work of tho province ; and there is 
no doubt that his action was attended with I'eneficial results. But 
this change, like that of tho instruments, dates from the beginning 
of tho iKjriod now under consideration, at all events from 7 or 8 
years anterior to 1875. 

On the second point, ri:., the sufficiency of the periods compared, 
to yield valid averages, 1 have ascertained that a ten years’ register 
of tho Central Provinces stations, Jubbulporc and Nagpore, has a 
probable error of 5 per cent. ; r/j., in the case of Jubbulporc 2’7 
inches, in that of Nagpore 2'2 inches, and these may be taken as 
fairly illustrative examples of the whole province. These, however, 
arc tho probable errors of individual stations ; and, as may bo 
easily shown, and will ho further demonstrated hereafter, the mean 
rainfall of a whole province is much less variable than that of a 
single station ; for, ii‘ we take the average of either the first 10 
years or tho last 10 years of the figures in tho third column of the 
table, on page 40 , we have — 

Average of 1867 — 1876 , 47*45 inches; probable error, ±1*58 
„ 1876 — 1886 , 54*67 „ „ „ ± 1*22 

which is hut little more than half the probable error of either Jub- 
hulporo or Nagpore for an equal period. This is small in compa- 
rison witli tho dilierenee of the two averages, ru., 7*22 inches. 
Assuming tlu^ extreme cu.^e, that the first average is 1*5G inches 
below the real moiin and tho second 1'22 inches above it, these 
difibrences Iwing botli duo to fortuitous and not steadily progressive 
causes, there w’ould still remain 4*44 inches of increase unaccount- 
ed for. This is, perhaps^, not such as to warrant conviction that 
tho average rainfall of the Central Provinces south of the Nerbudda 
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has really inoreased by that amotmt ; still less does it warmut the 
positive assertion that such increase) assumed as real, is due to the 
preservation of the forests ; but at least) in so far as any inference 
is admissible from such data, the evidence seems to afford much 
support to that vim. 

Direct observations of a character, similar to those of Professor 
Ebermeyer in Bavuria, viz,^ comparative inoasureracnts of the rain- 
fall, at pairs of stations near the margin of forests, the one within, 
the other without the forest, have been carried on in Dohra Diin 
and Ajmere, during the last year or two, by officers of the Forest 
D<‘partm(‘nt. Some of the results of these were given in the 
Administratiou lleportof the Meteorological Department for 1885- 
8tj, and 1 have since visited the Dehra Diin stations and some of 
thos(‘ in Ajmere. In the case of the former, the conditions are 
sutisfuetory ; in so far, that the forest, on the site of the observa- 
tories, is a vigorous growth of, chiefly, ml coppice,* with a well- 
<lefii»ed boundary ; and the observator}'' stations are, in the one 
rjuso, well witliin the forest, in an opening only just large enough 
to jirevent the gauge being slieltered, or its contents unduly added 
to by the drip ol the trees ; in tla* other in an open tnaidan of 
coarse grass and scrub, with only a rare tree here and there. But 
the interval, })etw<-en the two stations of each ]>air, ia hardly 
enough to show tlie full inflmmee of the forest in the one case, or 
to exclude it in tlu' other ; anti it can only l)e expected that, under 
such eircuui stances, any difference depending on that influence 
will l>e \ery small. 

There are two such pairs within about 6 miles of Dehra Diin, on 
the skirts of the Sivalik forests, the one at the Ramgarb, the other 
at the Rajah’s fowst. In the case of the Ramgarh forest, at which 
the observatories have been longest in existence, the two observa- 
tories are 750 yards apart, the outer 400 yards from the forest 
boundary, the inner 350 yards from it. At each station, there are 
tWb rain-gauges, the one on the ground, the other at a height of 
flO leet ; being perched on the summit of a scaffold, which raises 
it above the top of the neighbouring trees. The rain-gauges arc 

* As testifying to the importance of this condition, 1 extract the following from a 
li'ttcr lately received from Sir D. Oraudia, for many yoara Inspector Oeaeral o£ 
Forests in India 

“ I would draw your attention to a point which I uaed to urge in India wlienev«r 
I wrote on the subject, viz,, that forests, io order to exercise an effect [on the 
rainfall], m net be dense, and miiat not consist of a few bnahes and trees here and 
there. Fire protection alone lias the effect^of making the forest grow np dense, 
and I um disposed to think that the large extent of fire-protected forest in the Central 
Frovjueeb may, in course of time, affect the rainfall,” 
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of Symons’ pattern, 5 inches in diameter, and the measurements 
are all made with the sanio measure-glass. The observer has been 
regularly trained in his duties, (which include keeping four renters 
of tcnii)erature and humidity, under corresponding conditions,) 
and Ills work seems to have been regularly performed. The results 
for the years lbH4 and 1885 are given in the following Table : — 



1684. 

1880. 


Outer 

Outer 

Inner 

Inner 

Outer 

Outer 

Inner 

Inner 


Lower. 

Higher 

Lower 

Higher 

Lower 

Higher. 

Lower. 

Higher. 

jAnnfii7i •• •• 





4-20 

4*50 

4-48 

4-68 

February, •. .. 

,, 

,, 

,, 


0-86 

0-77 

0-70 

0-67 

Muri'b, . . 





0-48 

0-42 

0 39 

0-86 

i\pril, .. •• 


A • 



0-44 

0 45 

0-55 

0-50 

May, •• .. 

,, 

• • 

, , 

• • 

5-35 

6*06 

5 99 

6-79 

Jnne, •• 

3‘66 

3-01 

4-07 

3-88 

10-31 

9-76 

10 76 

10 61 

July, .. •• 

26-04 

24-72 

20-40 

26-44 

9-81 

9-27 

990 

9-88 

August, . . • . 

2M8 

19-88 

21-74 

21-23 

44^4 

43-56 

44 91 

44-46 

Suptember, . , • . 

17 53 

17-19 

18-78 

18-01 

6-24 

6*06 

5 51 

6-47 

October, . . • • 

0-28 

0 20 

0-89 

0-37 

,, 

, , 

,, 

• E 

November, •• .. 


,, 

• • 

,, 

• • 

, , 

• ft 

• • 

December, • . . • 

1 •• 

•• 

1 •• 

•• 

3*45 

3-48 

349 

8 52 

Total, • . 

C8-29 

C5>0C 

71-44 

69 93 

85-77 

83-88 

86*68 

65*88 


Tho observations at the llajiih’s forest extend over a shorter 
period. The sbitioiis are less than a mile distant from the former, 
and tlie arrangements are similar ; tho surrounding conditions of 
each of the [uiir being strongly contrasted. The outer observatory 
i-^ 1,750 feel from the forest boundary, the inner 1,000 feet within 
the forest, which is of tho same character as tho Ramgarh forest— 



Outer 

Lower. 

Outer 

Higher. 

Inner 

Lower. 

Inner 

Higher. 

March 1885, 

? 

0-21 

0 27 

0 23 

April „ 

o-oc 

0*32 

0*42 

0 36 

M.y „ 

4 09 

4 36 

3-99 

4-04 

Juno „ 

10-47 

10 07 

11 70 

11*42 

Jo'y 

9'8l 

9 47 

10-63 

9-88 

AugiiBt „ 

47 30 

46-99 

45-87 

45 87 

Beptomber „ 

2 43 

2*40 

2 46 

2-41 

October „ 

Kovember ,, 

•• 

t • 

• • 

• • 

December „ 

3 40 

• • 

8-43 

• • 

3-54 

345 

Total, 

7836? 

77-25 

78*88 

77-66 
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In this ease, ^hile, in most months, the rainM at the imer sta- 
tion is appreciably higher than at the outer station, as is shown 
both by the elevated and ground level gauges, this gross excess ap- 
pears to have been nearly neutralized by falls in May and August, 
which were in excess at the outer station. The result of the evi- 
dence is therefore doubtful. But, in the case of the Ramprh sta- 
tion, there does appear to be a decided balance of rainfall in favour 
of the inner station. 

I do not give the results of the Ajmere observations, because, 
the difference of the conditions, within and without the boundary 
of the forest, as far n*> I have seen them depends, much more on the 
form and slope of the ground, than on the density of the forest 
giowth ; and I do not think the comparative observations have 
iniieli hearing on the question at issue. 

There remains one case which, although dependent on purely 
art ificial conditions, might yet afford evidence of some weight in 
connection with the present subject, could we only be sure that 
the observations had been taken with the care and precaution, 
indispensable to any valid comparison.* In the very heart of the 
})lain )jetwo<‘n the liavi and the Jhelum, (two of the five rivers of 
the Punjab,) and about 50 miles to the south of Lahore, a vigorous 
forest has boon established by planting, and irrigating the planted 
land from <ho Bari l)oal) C^aiial. The forest area covers 31| square 
miles, and has now boon established 20 years. f Outside the forest 
and to the east and south-east, are lands which are cultivated, also 


* For tbo foU<ming information 1 am indebted to Colonel Home, R.E., late 
Secretary to the l^onjnb Government in the Irrigation Department of the Foblic 
Works, and nim Secretary to the Government of India “Two gauges are placed 
side b} Bide ; the receivers are feet above the ground. One is an ordinary tube 
gauge , moRsuremente made with a graduated rod. The other a Watson’s continnons 
seU-registeriDg gauge, which is taken to pieces, cleaned and readjusted on Ist April 
} early. The bearings of the gauge are silver plated copper tubes, and, with very 
ordiBary care in adjustment, they register very correctly. Instructions about regis- 
tering rainfall are very distinct, and 1 believe they are obeyed.” 

t Mr, H. C. Hill, Conservator of Forests in the Punjab, writes :— ** Changa Manga 
is a compact block of 20,242 acres, of which 8,899 are wooded with planted sissn 
{Dalhn'ffia Swoo). The remainder is under ordinary scrub. The age of the plan- 
tation dates back to 18GG-G7 ; but little was doue tor 8 years, and the age of the 
forest may bo taken as 16 years. The trees (excepting those in the canal avenue, 
averaging G3 feet,) of our best compartments average 60, 61, and 68 feet in height, 
and all compartments have an average of 40 or more. 

“ The watering of the forest begins in April and goes on more or less till Sep- 
tember. Very little of it ever gets a second watering in the year ; but that given is 
a good soaker of 8 or 4 feet depth of water. The ground to the east and south, 
except where two rakhs are touched, is all under cultivation and irrigated. Irriga- 
tion mostly from June to April.” 
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with irrigation from tho canal ; and on the margin of this tract, 4 
miles from t}]e ior(3si, is tho small civil station, Chunian. Since 
1864, a rainiall has been kept regularly at Vahn, (within 

the foro'st, i mile distant from the nearest forest boundary,) and 
6^ jiiilos nortJi ot C'bunian ; and also at Chunian ; and since 1870, 
u tliiid rcgi-'b 1 has boon kopt iit Bhambeh, a station on the Bari 
Du lb 111 a position \ cry similar to Chunian, but 18 miles 

to ib( nortli-oar>t of tho forest boundary, and 19 miles north-east 
from (^lianga Manga or Vahn. 

1 1h' rainiall chart of the Punjab shows that, in this part of the 
province, there is a steady increase of rainfall in a north-east direc- 
tion, or from (liunian to Bhambeh ; steady, that is to say, apart 
from the influence of purely local conditions ; and, therefore, wore 
tli(‘ whole surface of the tract such as it is immediately around 
Chuniiin and Bhamhoh, it might be anticipated that the mean 
rainiall of any inl(*rniediate station should be intermediate between 
those of (Chunian and Bhambeh, in inverse proportion to their 
re‘*j»ectivo distances. The moan rainfall of Bhambeh, deduced 
from 17 years’ regisicr'', is 17‘27 inches ; that of Chunian, deduced 
from the same peiiod, is 14*05 inches. If then Vahn, which is 
19 mil(‘s f 1 0111 the former and 6^ miles from the latter station, had 
a rainfall intermediate between the above amounts, in inverse 
pioportion to tho distances of the two stations, the average of the 
same 17 }ears would bo 14*85 inches. It is actually 15*76 inches, 
oi uoai ly 1 inch above, th<3 computed proportion. 

1 am lai from considering this result as conclusive on the point 
at issue. In some years, the deviation from the mean proportions 
is very large ; and on the average ot tho last three years, which, 
in ibis part of the Punjab, have been characterized with a remark- 
ably low rainfall, the Vahn rainfall has been almost exactly in the 
in\erse ratio of th(‘ relative distances of tho two outer stations. 
IS till, the evidence, so far, favours tho idea, that the forest increases 
tb(‘ rainfall. 

The general eoncliision to bo drawn from the facts sot forth in 
the foregoing ])iig(‘s is that, while no instance cited fulfils tho re- 
qiiiiemcnts of scientific proof, the tendency of the evidence they 
aflord is uniloimly favourable to the idea that the presence of forest 
increases the lainlall. 

Tho evidence is of three kinds. First, wo have that of a large 
province, ''omc fiv e-si\ths of which have always been a forest wilder- 
ness ; but in wliidi, for tbc first 10 years of the period of regis- 
tration, the forest growth was greatly devastated, partly by ddh^a 
cultivation, which eomplotely destroyed the forest for the time 
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being, wherever it was carried on ; and partly hy aimnal forest 
fires, which destroyed the undergrowth and injured the larger 
trees. For the next 10 years, these destructive operations were 
suppressed, and the visible result is a forest growth, of such vigour 
and luxuriance, as to attract the attention of the Inspector General, 
when on his tour of inspection, to tho question of its probable 
eflPect on the rainfall. During these last 10 years, the rainfall of 
the province has progressively increased, until it would appear to 
amount to 20 per cent, more than the average of the first 10 
years. 

The second instance is that of two pairs of comparative ob- 
servatories, established on the Ebermeyer plan, in near proximity 
to each other, on the boundary of a protected forest ; one of each 
being within, tho other without the forest on open ground. 
Notwithstanding their proximity, in most months, the outer obser- 
\.itories show a slight excess over tho inner. At each observatory 
there are two gauges, one at GO feet above the ground, the other 
on the ground ; and both afiord consistent results. In the case 
oi one pair of observatories, the total of 18 months’ registers 
frhows an QxcobS in ihe inner high-level gaug(» of 4 per cent,, in 
the lower of 2 per cent. In the case of the other pair, the regis- 
ters of 12 months only show an inappreciable net difference of the 
totals, although in modt months tho forest gauges show a slightly 
enhanced iall. 

Lastly, we have the case of a forest, artificially produced by 
irrigation, (during the two driest months of tho year,) in a re- 
gion, so dry, that cultivation is rendered possible only by irri- 
gation. iSoventoen years’ registers, at a station within the forest, 
^liovv an excess of C per cent, over the probable rainfall of that 
station, as computed from the registers of two stations, one of 
wliich is 4 miles, tho other 13 miles, distant from the forest, and 
both on the borders of the cultivation. 

Tho evidence is then, in kind, not rigorously conclusive ; and it 
must bo admitted that in no case has it been guarded by those special 
precautions which are demanded by strict scientific enquiry. But 
1 have no reason to believe that it is not as trustworthy as obser- 
vations made under the general supervision of intelligent and 
educated men usually are ; and such as it is, it tends to support 
and confirm the conclusions drawn d priori from general physical 
considerations. It justifies, I think, at least, the view I have 
already expressed elsewhere, viz,^ that I can no longer regard the 
long suspected influence of forests on rainfall as a question of 
**qnally balanced probabilities. 
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Faihy-Eings.— A mushroom spore may be supposed to start its 
growth in or beneath the dung of cattle, or a bird, on poor soil ; 
the firht crop of mu'^hrooms, produced from the mycelium to which 
the spore gave rise, exhausts the soil of available carbon, nitrogen, 
phosphorus, potash and other substances, storing all it can get in its 
own substance. 

The mycelium extends contrifugally “ into fresh fields and pas- 
tures new, ” and the next crop of mushrooms arises at a distance 
from the centi c ; and so the growth proceeds. The grasses, 
among the roots of which this extension is going on, now avail 
themselves of the rich manure afforded by the decomposition of 
the older mycelium, and a struggle for existence is set up which 
results in the victory of the coarsest and rankest-growing species. 
These in their turn exhaust the available supply, and if cut it is 
removed in their substance : no wonder, then, that the inner parts 
of the area are poor, and support little or no herbage. 

A fungus-spore starts its mycelium among the roots of the 
grasses, and the hyphae obtain a hold on some root-hairs and 
fibrils ; the mycelium thus parasitic on the roots reacts in a sti- 
mulating manner on the latter, and we have a symbiotic relation- 
ship established between the fungus and the host. The conse- 
quence IS that both flourish, and become rampant. It may be that 
only some grasses are thus stimulated, or oven attacked, and this 
will aftect their struggle for existence, and result in the selection 
of a few coarse forms. In time the hyphro or the roots get the 
upper hand, and this is expressed in the survival of the grass, or 
its decay ; in some cases it is clear that hyphce are living at the 
expense of dead and dying roots. — Nature, 
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Natural Science Branch. 

Professor of Chemistry, IIebbebt McLeoj), Esq BBS 

cXrOiol.'’''"'’’"'’ ^ of Bn..eno«. 

M.BTPI8!” P. M. Dfkoak. 


Forestry Branch. 

Lecturer on Entomo logy, A. E. Sbipmt, Esq. 

• »l» O.U.SO U only ghw In w te ^ it u, 
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Unclassijied Svhjects, 

Instructor in Prooband Drawing, Eijsbell Dawboit, Esq. 

Instructor in French, F. W. Mariabbt, Esq* 

Instructor in German, T. H. Dittel, Esq. 

Director of Practical Study in Forestry, Sir Dibtbioh Bsakdib, 
K ( IE, Pii. D., F R.S , lato Inspector- General of Forests to the 
CioNcrnment of India.* 

arrangements herein^after dtscribedare subject to revision under 
the orders of the Secretary of State jor India* 

1. Tho Royal Indian Engineering College is primarily maintained, 
under tlie orders of the Secretary of State for India m Council, for the 
education of candidates for the serMce of Government m the India 
Public Works, Telegraph, and Fortst Departniouts , but it is open, to 
tho extent of the accommodation available, to all persons desirous of 
following the course of study pursued in it. 

Indian Forist Bcpartmeni Appointments, 

2. Candidates for the India Forest Department are selected under 
tho following arrangements — 

(a). An applicant must be a natural-born British subject, and must 
he aboie 17 and under 21 years of age on the Ist June of the 
year in which lu compotes for an appointment. lie must be 
unmarried, and if be marries before reaching India he will 
forfeit his appointment. 

(&). An applicant must send to the Revenue Department of the 
India Office, on or before the 1st day of May of the year in 
which bo proposes to compete. — 

(1) . His name and parentage, a certificate or other satis- 

factory evidence of the date of his birth, and the 
written consent of parent or guardian, that his name 
should be recorded as a candidate. 

(2) A statement of the places of education at which he 

may have been since he was nine years old, accom- 
panied by testimonials of good conduct during the 
Inst four years. He must also pay a fee of 4/., by 
means of a special stamp, according to instructions 
which will be communicated to candidates* 

(c) Applicants will lia\e to appear before a Medical Boardf st the 


• ^11 D llmndls not on ihc ntnlt of the College 

t With a \iuw t( prLVLiit ] nrente and guarcUnnB from inonrrlng tbe Inoonyenlenoe and expAUM 
of preparing oan li laUb vi h uia> be pbj sically unfit for the Forest Service, it 1b luggestod that can* 
illdatiM bo Hubmitted to oxarntnatiou by the medical adviser of the family, or any other qaalifled 
niodical practittonir with regard to the following points — 
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Indii Office, and to eaHefy the Board that they attain a suit' 
able itandafd of phyaicai conatitation* Partioiilar etroM will 
be laid upon good viiion and hearing, and meane will be taken 
to teat phyiieal powera of endurance, ao aa to enaure the 
aelection of persona of active habits and sound constitution, 
(d). The applicants who have successfully paaaed the medical ex- 
amination and the physical tests will be examined, usually in 
the month of June of each year, in the following subjeota^ 
marks being assigned as indicated below 


Mo of Group. 

Subjeet. 

Maximum. 

MlnlmuiDk 

I. 

1 1. Handwrifinj;, •• •• •• 

2- Orlliotjrnjihy, .. •• ,, 

i 700 

350 

1 

11. ..i 

3. English cuiiiposition, »• •• 

4. Arithmetic in all itR branches, .. 

5. Goonictr\, including lit to 4th and 6th 

Iiooks of l'u( lid, 

C. Algdiru, up to and iticlnding Binomial 
'Jliioicm, Antlinutiral and Geometrical 
Siius Jiit''i« Ht, and AnninticH, •• 

7 liogantbms, including use ol TiibIcR, 

8. I’luiic 'I’ligonoinetr} up to and including 

1 R(dutinM ot IManc tnanglea, and talcula 

1 tioii ot Ilciglitii ami Distances, 

!). Mensuration, •• •• ,, 

§ 

— . f K 

600 

1 

> 


... 1 

1 10 Kleinonts of Mechanics, .. 

11. Menu nth ot rii^bicb, omitting Electricity 

1 and Miis'iietiRUi, ,, 

> 1,300 

400 

) 

IV. 

12 Elements ol Botany, .* ». 

I 13. Elcnicntb ol Mineralogy and Geology, 

!4. Inorganic Chemistry, .« ,, 

I 

400 

150 

V. ..j 

lo. Gcomotiicttl Drawing, limited to Plane 
figures, 

16. Freehand Drawing, •• ,, 

17. French or German, translation and oral, 

1 700 

150 

1 

VI. 

I 

600 

150 


(c). The Secretary of State reserves the right to reject any candi- 
date who fails to obtain, either the prescribed minimum of 
marks in any one group, or a total minimum of 2,000 marks.* 


1. A weak con$titutlon. 8. Impaired hearing. 

T« 1 ♦ 4. The ezleteuoe of any congenital defect. 

. undennood that this private examination is merely engKeiiied to lesson the chanoes of 

** intended to take the place of, or to inQiienoe In any 

way. the ofliolal examlnaUon. 

BUndard of ^eslght required for the Indian services, a pamphlet has been 
H. nIw Bur^l^il^^ fiocretary of State in Council, by Mesars. OhurohlU and Sons, 

iwilJlifnr!!!!!!? examinations, together with the number of marks obtained by the 

^ theaeportsof the CItU Seryloe Cum- 
vusBionen, which can be tiraonred through any bookseJleg. 
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(/). From the competitors who attain the above-mentioned minima 
of marks and satisfy the requisite conditions in other res- 
pectS) the Secretary of State will select) as probationers to 
enter the College, those whom he may deem best adapted lor 
the Forest Service of India. The number of candidates se- 
lected annually, which varies according to the requirements 
of the Forest Service in India, can be ascertained at the 
Bevenuo Department of the India Office, and it will also be 
advertised from time to time. In 1888 there will he 12 
probationers. 

8. The course of study for candidates for the India Forest Service 
extends over about 2G months. During the first 22 months, includ- 
ing two complete annual sessions, the candidiiios will prosecute their 
studies at the College, and during the remnining four months tjiey 
will be instructed, under suitable Biipervision, in such British or Con- 
tinental forests as may he selected for the purpose. Excursions will 
also be made during part of the College vacations. 

4. Each annual session begins iu September, and is divided into 
three terms, with vacations of about four weeks at Christmas, two 
weeks at Easter, and eiglit weeks im the summer. » 

6. An annual charge of IbS/. is mode lor each student, which must 
be paid in advance to the Bank of England in three sums of Gl/. per 
terra. Receivable orders, with full direetions as to the mode of pay- 
ment, will bo forwarded from the India Office to the parents or guar- 
dians, shortly before the tees full due. A student will not be allowed 
into residence until his fee has been paid. 

6. A deposit of 5/. is required to be paid by each student on ad- 
mission to the College, as caution money, to cover charges incurred 
by him for damage to books, instruments, Ac., or any College bills 
outstanding on leaving the College. Any balance over and above such 
charges will be repaid. This deposit is to be paid with the fee for the 
first term, making tlie total payment on that occasion GG^ 

7. The foregoing payments cover all charges for tuition, board 
according to the College tariff, lodging with washing, and ordinary 
medical attendance while in residence at the College. When on Lour 
and during the course of practical instruction, whether in Great 
Britain or on the Continent, each student receives an allowance of 10s. 
per day iu lieu of board, lodging, and washing, and the Secretary of 
State also defrays the travelling expenses of the students, fees to local 
Forest officers, Ac. 

Students are required to provide their own class books and drawing 
instruments. Draw'iiig paper, drawing boards, and surveying instru- 
ments are provided by the College. 

8. The presenbod course of study at the College extends at present 
over a period of two years, divided into six terms, and comprises the 
following subjects 
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(a). MathemafcioB, inoluding Logwithms md WgonaiDefcrj. 

(4). Applied Mathemetia^ following tiko ordinarj oouree for Bn- 
gineeriog atudents. 

(r). Surveyiugy tbe courae being the eame as that laid down for £n- 
gioeering atudenta. 

(d). Descriptive Engioeeriog, oomprisiDg a knowledge of the nia- 
teriala used iu construction and road making. 

( 0 ) . Oootnetnca] Dra>King« 

(/). Freehand Drawing. 

(ff). Accounts. 

(A). French or German. 

(1) . Physics (Theoretical and Practical). 

(l) . Geology and Mineralogy. 

(/). Botany, iiieluding Auatorny, Physiology, Systematic Botany, and 
Pathology, vMth demonstrations in the laboratory, field, oud 
at the H(»Aal Botame Gardens at Kcw. 

(m) . Entomology, jirecedi'd by an introduction into General Zoology. 

(??). Forestry m all its branches, uith demonstrations in the Mu- 
seum, in adjoining woodlands, and more distant forests. 

( 0 ). Praiitical course in Forestry, extending over about four mouthB, 
in suitable forests iu Gicut Britain and on the Continent. 

9. Every student will bo required to eibil it due diligence in his 
studios throughout the course, and to gi\e evidence of satisfactory 
progress, failing which, or in the event of serious personal misconduct, 
lie will not bo allowed to remain at tbe College. 

10. During tbe course of study, the proficiency of the etudents will 
be tested by periodical examinations, and on the termination of their 
studies there w'ill bo a final examination. 

11. The subjects enumerutod in paragraph 8 are grouped in certain 
main branches of ^tudy, and a fixed minimum of qualification is re- 
quired in each branch, as well as a certain minimum for all branches 
taken together. Students who obtain these minima will receive the 
College diploma in forestry. 

12. The candidates who have obtained tbe above-mentioned dip- 
loma, provided they are found to be of sound constitution and free from 
physical defects which would render them unsuitable for employment, 
tbe final decision on which point will rest with the Secretary of State for 
India, will be nominated Juuior Assistant Couservators in tbe Forest 
Department of India, ranking in seniority in the service, and choosing 
the provinces in which they desire to be first employed, according to 
tbe results of tjie examinations. But this choice can only be exercised 
according to the available vacancies iu the different provinces, and 00 
tbe understanding that officers are at all times liable to be transferred 
from one province to another at the pleasure of the Government of 
India. 

13. Within a month of his nomination as Junior Assistant Oon- 
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BBTYstor, e&oh nominee must sign articlen of agreement describing th0 
terms and conditions of his appointment ; he must embark for India 
when required to do so by the Secretary of State, and will be profvided 
with a free passage. Failure to embark at the stated time will lead to 
forfeiture of apppointment. 

14. The pay of a Junior Assistant Conservator of Forests (which 
is at present Rs. 250 per mensem) will commence from the date of 
arrival m India. 

15. Promotion, leave, and pension will be regulated by the rules of 
the Service for the time being. 

16. Every candidate, before proceeding to India, will be required to 
furniBb to the President of the College satisfactory evidence of hie 
competency in riding. 


Gefebal Rules. 

*- 

17. Chomioal, physical, and botanical laboratories, a forestry mu* 
seum, a library, and gymnasium are attached to the College. Means 
are also provided for the practice of photography. Students making 
UBo ot the laboratories are supplied with the needful apparatus. 

IH. The responaibility fop the discipline and management of the 
College and fur the superintendence of the studies is vested in the 
President, under the general control of the Secretary of State for India. 

19. The students are distributed in divisions, under ))srsoual charge 
of one of the Professors of Instrui^tors selected by the President ; such 
tutor being responsible tor exercising the proper degree «f personal 
supervision over each student m bis division, and for conducting ue- 
Cissary corn *^1)00110000 )Mtli the student’s parents of guardians. 

20. Eocii student residing in the College is provided with a sepa- 
rate room, and with fuel and light, also with the necessary attendance. 
Furniture and bedding are supplied by the College, but each student 
18 required to provide his own towels and bed linen. Meals ase taken 
in hall. Wine and beer are not included in the ordinary fare, but cau 
bo obtained from the College cellar at fixed prices. 

21. A chapel is attached to the College, which the students read- 
ing m the College are expected to attend, unless specially exempted 
at the wish ot tlicir parents or guardians. 

22. Every student will be required to go through a course of 
gymnastics and also of military exercises, including the use of the riflo. 

23 Students are required to wear academical dress, under such 
regulations as may be prescribed from time to time. 

Students not nominated for the Indian Forest Service^ hut desirous 

oj obtaining a Diploma in Forestry from Cooper's Hill College. 

24. Students not nominated for the Indian Forest Service may be 
received into the College, as tar as the available accommodation permits. 
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Such Btudents xnBj pan through the ooiiiie of inilmetioD preaeribed 
for the Domineea of the Indian Forest Serrioe, as detailed aboroi or 
they may be permitted to participate in the instruetion given in eertain 
subjects only. On attaining the prescribed minima of marhs in the 
several branches of study and in totals as laid down above, th^ will 
receive, as the case may require, either the College Diploma in Foreetiy 
or spooial certificates showing in what subjects they have followed the 
instruction, and with what result. * 

25. Candidates who desire to be admitted under para. 24 may anb- 
niit the necessary application at any time, but not later than the 15th 
day of June of the year named for admission, pxoept with the special 
permission of the President. The application must be made on the pre- 
scribed forms, ^thich can be obtained frdm the Secretary of the College. 

26. Candidates ^ hose applications are found satisfactory as to char- 
Bcter and in other respects will be required to undergo an examina- 
tion, to be held at the College, about ine last week in June of the year 
lor admission The examination will be in the subjects mentioned 
under para 2 (d) (or certain portions of them, as the case may re- 
quire), m BO far QB it IS necessary te ascertain whether the candidate 
IS qualified to follow the ooiirse of instruction wdth advantage (or 
certain parts of it, as the case may bo). Candidates uho do not come 
up to the required standard will not be admitted te the College. 

The President may dispense with the whole or any portion of this 
examination ifl the case of a candidate who produces an University 
diploma, or other similar certificate granted by a recognized examining 


27. Candidates admitted to the College under para. 24, who propose 
to pass through ^:he full prescribed course of study, will be required 
to pay the same fees in every respect as those paid by the nominees 
for the India Forest Service. Candidates who do not become resident 
and are admitted only to certain subjects of study, will be required to 
jmj the fees which may be fixed in each special case in consideration 
ot their extent of their studies. The candidates of both classes will be 
required to abide by the general rules of the College. 


FOB SALE 


At office of Dehra Dun Forest Division, 


ELEMENTS OF 

By G. Baonkbis, translated by 
Price Rs. 8/8 (nett). 

Apply to 


SYLVICULTURE. 

Mubbs. Pbrhabdm and Bumam. 


BABU EBIPA RAM, 

Head Clwk, 
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ELEPHANTS. 

WANTED — A few Male ELEPHANTS for dragging timber logs 
Bud other work in the Forests of the Ganjam and Godavari Districts^ 
Madras Presidonej. 

The animals should be perfectly beafth/, tamo and strong onongh for 
bard work. « 

Apply to the undersigned with^e followiij|^ particulars : — 

1. Name of the elephant. 

2. Where born or caught. 

8. Age. 

4. Height. * 

5. How employed and frefib what time. 

C. Price. 

7. Pomarks cspeoially os to charaeter, strength, Ac., of the animal. 

OFrioE or THE Gomsbrvavor 1 ^ PfiET, 

OF Fouests, N.O. ^ Conservator 'of Forests, 

Madras^ SOth December, idS7. J- Northern Circle^ Madras Presidency, 

_ . 

^ PHOTOGRAPHY. • 

A sot of 14 views of Government Timber Work»*at Deota, Forest 
Behool Circle, showing Sledge Carriage and Water Trough and princi- 
pal places. Bi/e of jiictnios O'' X 7", pidee Rs. 21. 

Copies are obtainable from 

O. MALLITTE, P^oToouApnBR, 

43, Free School Strestf^ 

Gaxootta. 

FODDER GRASSES .OF NORTHERN INDIA, 

By J. F. Dutiiie, Esq., B.A., F.L.8. 

NOW READY. 

Volume I of Plates, containing 40 Nature- Printed Illustrations of 
the more important species of fodder grasses. Price Rs. 3|8. 

WILL BE ISSUED SHORTLY. 

Volume II. of Plates. Price Rs. 8|8. 

Also 

Descriptive List explanatory of the above Plates. Price Rs. 8. 
Babscribers’ names will be registered on application to 

J. F. Dutbib, Esq*, 
Director, Botanical Dept., Soharanpwr* 


i/THE 


INDIAN FORESTlil. 


VoL JOV. ] Pebraaty, 1808. EHo. ^ 

- ,.-A. ■ .mny. 

' " “ H 

A FOREBT AMONQ THU DUNES M 

QASOCN^. 

fCwieiumd from, paj/e 10). 

Creatmbkt oi^ THE Olustbb Pine. 

d 

On onr way from Bordeaux to Arcaohon, we the train at Ija 
Teste, and walked across the-dunes to our hofel/ The foreat which 
consists ol pme^ unmixed with other species, is felled, in some 
blocks at 60 years, and in filers at 72 years of age ; but oSks 
(Q. pedunculata and Q. Toza) are now being plants among the 
pines. 

ASber breakfast, we visited the Mouleau block^ situated at a dis- 
tance of three or four miles, in a southerly direction, from Aroaobon* 
Here we found that, as elsewhere, the forest had been naturally 
regenerated with great success, the|;e being a dense crop Of jrofmg 
trees, 10 years old, and from 15 to 20 feet high, upon groulid. 
M. Boppo explained the system of treatment adopts for tho 
cluster pine forests of this region. The tree |as special reqidte- 
mohts in the way of soil and climate ; it will not grow upon Ikne- 
stone, and cannot stand cold, down to one or two degrees aboYO 
zero (Fahrenheit), if prolonged for more than a week ; neither can 
it be grown profitably for resin, at any great distance from the sea. 
It is most important, in the case of this, tdiioS other speoles, that, 
before the tree is introduced into any loealiiy, H^wNfCal study 
should be made, in order to decide whether oondltioiiS ire such 
as will ensure success ; and a forcible argument against Ike use of 
new in extensive afforestatioa works is, w^lfose condi- 

tions not be fully known ai the time. Stbr. mitanoe, tbs 
cluster pine was largely plioitad fai the fiologne and in Normandy 
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between the years 1830 and 1880 ; but during the ui|^8ually cold 
winter of 1870-80, nearly the whole of these forests, covering in 
the Sologno alone an area of over 300 square miles, were com- 
pletely killed oflT. 

The cluster pine seeds abundantly nearly every year, and its 
regonoration by natural means is easy to effect. As we had pre- 
viously noticed in the Manres, wo found that, wherever a seed-fell- 
ing had boon made, there was almost invariably a plentiful crop of 
seedlings on tlio ground ; so that,* if these could be protected 
against fires and grazing, the remainder of the trees might be 
removed, without fear of failure to obtain a fully stocked forest. 
The pino has long thin needles, giving very light shade, and the 
trees will not ‘?tand being grown close together ; those only which 
are sufficiently far apart, vigorous, and a well-developed 

crown yield resin in large quantities. Thin^^ gro commenced 
when the young trees arc from 6 to ^ years old, and are repeated 
every 5 or C years. When the forest is 20 jears of age, there 
should bo from 250 to 280 stems per acre ; ,but at 30 years, 
not more than from 100 to 120 of these should remain, the num- 
ber being finally reduced to from fiO to 80, when, at the age of 
70 or 80 years, regeneration fellings are commeteoed. With this 
number on the ground, the upper or cone-bearing branches are 
free, but not the lower ones ; thdlb latter should be allowed ix> 
touch, so that the natural pruning of the lowest of them may be 
effected. In order that the extraction of rosin may be successfully 
carried on, it is necessary that the trees should have clean stems, 
free of dead branches, up to a height of somo 16 feet ; and to 
ensure this it is usual, as an additional precaution, to prune away 
the lower branches, at the time that the first thinnings are made, 
that is, when the forest is not more than from 6 to 8 years old ; 
but this has to be done carefully, avoiding the removal of too 
many loaves at a time, as otherwise the growth of the young trees 
would bo checked. 

The light cover of the pine does not afford sufficient shade to 
keep down tho undei growth of grass, gorse, heather, broom, ferns, 
and other plants, which spring up in dense masses as the thinnings 
progress. These shrulw and herbs are much valued for litter and 
manure ; and it is customary to export them, with the dead pino 
leaves, for these uses. This of coarse prevents the accumulation 
of vegetable mould ; but it is said that the practice is useful to 
some extent, in that, when they have been removed, the resin col- 
lectors can move about the forest freely, and the risk from fires is 
diniinished. It would, however, be much more advantageous if an 
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undergrowtli of oak f Q. peduneulata) could be established instead 
of these shrubs, M. Boppe suggested that oaks should be planted 
when the pines are 10 or 12 years old, at which age they have 
usually suppressed the shrubs that grow up with them ; but M. de 
Monteil would prefer to put them in at the time of the seed-felling, 
and keep them from being choked by clearing round them. How- 
ever this point may bo decided, the introduction of the oak beneath 
the pine could not fail to be of great value as a protection to the 
soil. 


The enemies of the forests are our old acquaintances the graziers 
and the fires ; the former, mounted on their tall stilts, driving 
their flocks wherever grass is to be found, — that is to say, where 
the young seedlings are growing. It is said that article 67 of the 
Forest Code (which provides that grazing rights can only be 
exercised in those blocks which are declared out of danger by the 
Forest Department) cannot be brought into force here, which 
so(mis a groat pity. Fires cause very great damage ; for, not only 
is the undergrowth of shrubs, and the mass of dead leaves and 
needles on the ground, extremely inflammable, but the pine trees 
themselves are so also. Conflagrations are sometimes caused in- 
tentionally by the shepherds, who desire to extend the area of their 


grazing grounds ; but they are also frequently due to accidents, 
and it IS said that they are sometimes caused by sparks from rail- 
way engines. When they occur, they aro most destructive in 
their effects. In passing along the railway, at a distance of a few 
miles from Arcachon, wo saw a largo tract which was completely 
hare, the entire forest having been burnt off it. Unfortunately, 
there is no special legislation here, such as exists in the Mauri 
and Esterol ; and nothing can be done but to cut fire-lines from 
30 to 70 feet wide, round, and at regular intervals through, the 
forest, so as to divide it into blocks of 250 acres each. These 
linos serve as roads, and as starting points for the counter-fires, 
winch are lighted, when occasion requires it, in order to prevent 
the spreading of the flames. On each side of the fire-lines, as well 
as a along the main roads and railways, the undergrowth is care- 
uuy burnt off, so as to diminish the chance of accidents ; and 

themselves are dug up, and aU roots are 
eitracted. This work, which is usually performed by women. 

something Uke a largo Indian hoe, 
aHj u fire-line. The trees are sometimes 

^ o «^ie8 of fungus ; and it is customary to dig 
to 1 .™** of this malady, in order 

to prevent Its spreading further. 
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While wo wore inspecting tho old portion of the forest of La 
Tosto, near Arcachoii, to which allusion has previously been madO| 
tho Professor oxplaiiieJ to us that rosin is extracted from the trees, 
either in large quantities, so as to kill them in four or five years 
(ijcmmoijc a mart = Tapping to death), or in comparatively small 
(piantitios, so as not to cause their death ( Genimage h viej. The 
fir^t of these methods is adopted in all thinnings of trees aged 

years and upwards, and also in tho seed-foiling as well as in 
tlui final felling. Tho operation is commenced five years before 
tlio trees are to bo cut down, and is continued for four years, the 
trocs being removed during the fifth year. The aim is to take 
all tho rosin that tho tree can give, leaving it exhausted at tho end 
of tho fourth year ; and to effect this, many cuts or wounds are 
luado at the same time, their nuinbor depending on the size of tho 
tree. Sometimes there are throe or four ; but, in the case of largo 
trees, there may h(' as many as ton or a dozen, and sometimes even 
more. Ono result of this treatment is to cause an abundant 
growth of seed ; and this fact has great importance when tho last 
re[)rosentatives of the crop are aliout to ho removed, for it ensures 
the sjiriuging up of a full crop of seedlings. The effect is similar 
to that })ro(luced on fruit trees, by injuries iiiflictod on tho branch- 
es, roots, or hurk, with a view to obtain an increasod crop of fruit. 
Trees whieh show signs of failing from any cause, commonco to 
produce their successors. 

Tho second method, under which the life of the troo is to ho 
preserved, is practiced only on those which have been selected 
to form inirt of tlu^ final crop (arhres^ de jdacr). They are not 
ta|)|)ed unlil Ihev have a girth of from 44 to 48 inches, which 
is iisunlly attained when they are from 80 to 40 years old ; it is 
considered ri>ky io lake resin from them at a yoiingei age. At 
first, only ono cut is opened, and it continues to run for five 
years, wIkui aiiollier, oil the opposite side of the tree, is com- 
menced. Then, half way between those two, a third and a fourth 
cut are opened in suecc'^sioii, and so on ; if two cuts are opened at 
the same time, they should ho at different levels, but the number 
should never exceed two. 

Tho above is the improved system now in vogue. But in form- 
er years it was not tho custom to tap trees to death, and the for- 
est wo visited was jiartieularly interesting, as enabling us to sec 
wliat tho olleets ol the old practice were. Hero we saw some 
trees oi great ago, showing as many as thirty-six wounds, and 
doubtless there were many more, the traces of which we could not 
detect. Such trees are ])rohuhly at least from 150 to 200 years 
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old. They present a most remarkable appearance ; the lower 15 
f(*pt of the stem being swelled out into a sort of bottle-shape, and 
consisting, in some instances, of vertically detached fragment, 
through the interstices of which, light, entering on the opposite 
side of the tree, can bo perceived. This bundle of sticks looks 
as if it would give way under the burden of the mighty crown 
which it contri\es to support. M. Boppe had, however, some- 
thing more important than this to call our attention to, viz., the 
i'JJ’cct on t1i€ Joviiftt of this method of treatment, which, of course, 
since the tapping of every tree is continued until it dies, at a 
more or lep‘< lulvanced ago, is almost exactly analogous to the 
selection method ( jartUnage). Hero then was an excellent op- 
portunity to observe the effects of this manner of treating a spe- 
cies, which, like the cluster pine, has light cover. We certainly 
saw a number of trees of all ages and sizes, some of them from 90 
to 1^*0 feet high, and 12 to 13 feet in girth; but the ground 
was extremely badly stocked, much of it being completely bare. 
AVhon a high for(‘>t i« stocked with species of heavy cover, it is 
ca^y to keep trees of all nges growing together, for the shade of 
th(' taller ones does not interfere with tho healthy growth of thoso 
s'anding htdow them. Ihit in the ca'^o of trees of light cover, 
if is impossible to maintain, by this system, anything but an ex- 
tHMiady (bin crop, for tho young trees cannot live under the shade 
of ibc older ones. For such .species, the regular system, with the 
age-cl.i‘-si‘s grouped together, is the only ono that can bo success- 
fully cnijdoyod. 

On our way from Aroachon to Lahouheyre, wo passed through 
''ome prhate forests, in which wo saw a largo number of kilns in 
wliich j)iiic wood was being burnt into charcoal ; and wo also in- 
<\)vi toil .S0!U<‘ ground wliich had, four years ago, been sown with a 
mixtuie of pine and lirooin, in lines 5 foot apart. Tho young crop 
appeared to bo in a flourishing condition. Near the forest house, 
wo saw some plantations of cork oak (Q. occidentalis) and also 
ot Quercufi pcdvnculata. Some tea seed had boon sown as an ex- 
ptTiinent, but there does not appear to bo much chance of its 
succeeding. 

Tapping for Resin. 

The cluster pine has largo and abundant resin canals, the con- 
tents of which circulate much more freely in the sap-wood than 
in the heart-wood. In order to tap the tree, a cut, commenced 
near its base, is carried gradually upwards, to a height of about 
’ i feel, but more rarely to 15 or 16 foot, and tho resin, flowing 
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therefrom, is collected in pots and removed to the factory. This 
operation will now be described more in detail. Towards the 
latter end of February, the dry outer bark is removed, by means 
of a special tool (harrasquite)^ from the place where the cut is to 



ho made, up to n point some 4 inches higher than it will extend 
daring the coming season. The bark is token off a surface wider 
by about 1 inch than the cut is to bo, the object being, not 
only to prevent fragments of falling bark from becoming mixed 
with the resin, but also to save the sharp edge of the tool with 
which the cut is subsequently to be made and renewed. Early in 
March, tho tree is again visited, and a wound of concave shape, 
about 4 inches wide, 2 or d inches high, and less than -j^inoh 
deep, is made in the sap wood, near the ground, with a peculiarly- 
shaped axo (abchotte). Below this, a small curved zinc plate is 
driven into the bark ; this acts as a lip, to guide tho flowing resin 
into the earthen pot placed below it. The wound runs freely 
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for from five to eight days, when the upper portion of it ds re- 
newed, by taking off a thin chip with the abe!iottef and it is thus 
slightly heightened. This operation is repeated some forty times 
during tho season, which extends to the 15th October, and, by this 
time, the cut has attained a height of 22 inohes. The semi-solid 
resin (gallipot), of which the quantity is very small under this 
system, is scraped off, by the hand of the workman, from time to 
time ; and, at the close of tho season, the more hardened resin 
(Ixirras) is removed with the harraa(/uite, and carried -to the reser- 
voir. At the beginning of the second season, tho bark having 
been removed as before, the zinc plate is driven in at tho top of 
the old wound, and the pot, supported below by a nail driven 
into tho tretj, is placed immediately under it. The collection is 
then continued ; but when there are irregularities in the stem, or 
when it does not stand perpendicularly, chips of wood, driven into 
the bark, and ingeniously arranged, guide the resin in the desired 
direction. The cut is increased in height by 30 inohes during tho 
second year’s work, and by a similar amount during each of tho 
third and fourth years ; but during the fifth and last year tho 
height is increased by 40 inches. Tho cut having now attained a 
total height of 12 feet 8 inches, is abandoned, and a now one is 
commenced. When the tree is to be “ tapped to death,” the out is 
made to attain its total height in four instead of in five years. 
The pot, which is sometimes closed with a little wooden cover, so 
as to reduce evaporation, is, when full, emptied into a wooden 
bucket, in which the resin is carried to a reservoir in the forest, 
whence it is subsequently conveyed to the factory in barrels, each 
holding 520 lbs. When the out has risen in height, so that tho 
workman, standing on the ground, cannot reach it with the ahehottej 
he provides himself with a sort of ladder, consisting of a notched 
pine pole, 15 feet long, which he places against the tree, and on 
which he mounts to the required height. When the pot is too 
high to be reached from the ground, it is removed by means of a 
sliding staff, which can be extended to a length of 11 feet, and is 
famished with a pair of metal arms to grasp the pot ; but some- 
times a sharp, broad-bladed, hook-like tool, something like tho 
barroBquitey is fixed to the sliding staff, in addition to the metal 
arms, and, with the aid of this instrument, the cuts are renewed by 
the workman, while standing on the ground, without his being 
obliged to carry and mount a ladder. The method above described, 
which bears the name of its originator, M. Hughes, was explained 
to us in detail, the whole operation being carried out in our pro- 
senoe. It has this great advantage, that the resin is not mixed 
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Yeith any largo amount of foreign substanoes, and that, as it runs 
the length of a single year’s out only, the loss by evaporation 
is less than formerly, when it was collected in a hole at the foot 
of the tree. The collection, which is usually done by contract, can 
also be much better carried out and supervised under the new 
method. It is said that a man and his wife can look after from 
2,500 to 3,000 trees a year. 

It is very difficult to give figures accurately representing the 
annual yield of these forests in crude resin ; but the amount is put 
down at from 200 to 400 lbs. per aero, the price obtained at the 
factory being from 14s. M, to 16s. 6d. per 100 lbs. It is also 
stated that a tree, tapped so as not to cause its death, yields, 
annually, from 6^ to 10 lbs. of resin, a very large one having been 
known to give about 16 lbs. Some figures relating to last season’s 
sales, in the Gartey and Pilat blocks of the forest of La Teste, may 
prove of interest. The right to tap and fell, within five years, 
7,528 trees, aged from 60 to 80 years, and constituting the final 
felling on an area of 118 acres, was sold for £1,592. This gives 
nearly £13 10«. per acre, and a little more than 4^. 2d, per tree. 
The yield was estimated to be 245,055 cubic feet of timber, 125,158 
cubic feet (stacked) of firewood, and 2,082 cwts. of crude turpen- 
tine. It must not be forgotten that the above is the revenue for 
the last five years only ; previously to this, thinnings have been 
disposed of, and the trees now sold have been tapped since they 
were about 30 years old. 

Manufacture of Besik. 

When travelling from Bordeaux to Arcachon, we left the railway 
at La Teste, to visit a resin factory close to the station. 

The crude resin, brought to the factory in casks, is, notwith- 
standing the precautions taken, found to be mixed with a certain 
quantity of foreign substances, such as earth, chips, bark, leaves, 
insects, &c. After adding about 20 per cent, of solidified resin 
fbarr€ujy scraped from the outs, it is heated moderately in an open 
caldron, so as to bring it into a liquid state, when the heavier im- 
purities sink to the bottom, and the lighter ones rise to the surface. 
The liquified resin, thus obtained, consists of two distinct substsoi- 
ces, ots., colophony, which is solid at the ordinary temperature of 
the air, and spirit of turpentine, which is liquid and volatile^ 'and 
some of which is lost if the caldron is over-heated. These two 
substanoes are separated by distillation in the following manner : — 
The liquid resin is allowed to run through a strainer into a retort, 
a small quantity of water being introduced at the same time* The 
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rising steam carries the spirit of turpentine with it, and both are, 
after passing through a refrigerator, caught, in a liquid form, in a 
trough placed to receive them ; the spirit, being lighter than the 
water, lies over it, and is easily drawn off. The oolophany is then , 
allow^ to run out of the retort, and passing through a sieve, is 
caught in a vat below. Thence it is poured into flat metal dishes, 
and allowed to harden in the sun, under which process tho finer 
qualities acquire a delicate amber colour. There are several classes 
of this substance, distinguished chiefly by their colour, which is a 
guide to their degree of purity, and these are known by various 
names, and have different commercial values. Tho impure residue 
left in the caldron is distilled separately, and yields rosin and pitch. 
Tho raw resin, collected from the trees in tho autumn, is harder 
and less valuable than that obtained during tho sj>riiig and summer. 

Wo were told that, at this factory, 25 barrels (each containing 
520 lbs.) of raw rosin are distilled per diem in summer, and 16 in 
winter- Tho spirit of turpentine soils for 24**. per 100 lbs., and 
tho colophany for fls. per 1 00 lbs. ; but tho puror kinds, for tho 
manufacture of which only tho most liquid portions of tho raw 
rosin are put into tho caldron, fetch from 13«. (jd, to 14;. 6d», tho 
])rioo of tho finest quality, known as Venice turpentine, rising to 
£4 lOfi. per 100 lbs. Comparatively small quantities only of tho 
finer substances are manufactured. 

Utilisation of the Wood and Substances extuactbd 
FROM it. 

The effect of tapping tho pine is to cause a flow of rosin towards 
tho lower portion of tho stem, which thus becomes charged with 
that substance, and is rendered harder and more durable than tho 
upper part of tho tree. Tho resinous wood is used for various 
purposes : very largely for railway sloopors, when it is injected 
with creosote or sulphate of copper. Wo visited a factory ut 
Labouhoyro, in which tho latter substance is used for injecting 
sleepers and telegraph posts ; and tho superintendent assured us 
that, for pine wood, it is much superior to creosote. We saw 
many thousands of injected pine sleepers at this and other railway 
stations, and were informed that they are largely employed on tho 
lines. Planks and scantlings, of which a large stock was l 3 ring at 
lAbouheyre, are sent for sale to Paris ; while poles, extracted 
during thinnings, are used as telegraph posts and mine-props. 
Last year, when we were in the Cevennes, we found that mine- 
props from the Landes were employed there. Charcoal is also 
made in some forests. 
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On our way from Labouheyre to St. Eulalie, we visited an es- 
tablishment for the manufacture of pinoleum, or pine-oil, which is 
used as a preservative for wood, and also, when prepared in a 
Bj) 0 (!ial manner, for burning in lamps, as a substitute for kerosine. 
T1i(3 machinery was not working, and we were unable to study 
the details of tho system ; but the light given by the oil, which is 
us(‘d to a considerable extent in that part of the country, and pos- 
sesses the great advantage of not being explosive, is very good. 

CHAPTER 11. 

FORESTS ON TUE ADOUR, NEAR DAX. 

The morning after our arrival at Dax, M. Dolassasseyne, the 
Inspocior, and M. Tellier, Garde- (JMral, took us to see some 
cork-oaks, which are grown, at a short dislanco from the town, 
like apple trees in an English orchard. Queirus accident alU is 
almost identical in appearance with tho cork trees wo saw in Pro- 
vence ; but its fruit ri})ons in two years, instead of one, as is tho 
case with Q. Suher, Tho trees, which stand isolated from one an- 
other, and are much branched at about 7 feet from tho ground, 
are visited once in every 8 to 14 years, when tho cork is re- 
moved from tho entire slem ; an average sized tree then yields 
about 22 square feet of cork sheet-^, which represent a not revenue 
of about ten 'pence a year. It is said that where Q. occidental is 
occurs mixed with Finns Pinaster^ it has a tendency to drive the 
latter out of the field. 

Wo spent tho afternoon in inspecting the communal oak ( Q, 
pedunculata) forests of Tilhieu, situated on tho right bank of the 
Adour, a few milos above Dax ; they aro inundated, two or three 
times a year, to a depth of 12 or 14 foot, or even more. The part 
of the forest that we entered first consists of oak unmixed with 
other species. The trees are 40 years old, and about 50 feet high ; 
they are to bo foiled at the ago of 120 years. Wo remarked at 
once that they had an unhealthy appearance. They were much 
branched, and had crooked steins, covered with twigs (hrancli^ 
€S gourmandes) and lichen up to “ high-water mark.” Many of the 
larger branches were dead, while the stems were, in numerous 
instances, split by tho action of frost ; and it was evident that 
they required the protection of a lower stage of forest grovrth, 
which would remedy many of the existing defects. There were 
no seedlings on the ground, which was covered, in places, with 
ferns, brambles, a little gorse, and “butchers' broom” (Ruscub 
TC uUatUB). The forest is heavily grazed over by cows and bullocks, 
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vrbich, howeyer, do comparatively little harm, beoanse the innnda- 
tions, which leave a deposit of fresh soil behind them, prevent the 
ground from becoming hardened by the animals’ feet. M. Boppe 
remarked that natural regeneration is hero very easy to obtain, for 
the oak gives seed eveiy year, a plentiful crop occurring every 
second year ; and the soil being extremely fertile, growth is rapid. 
But the old difficulty of treating a species of light cover as a pure 
forest has to be encountered ; if the trees stand too thickly to- 
gether, they grow up tall and thin, and many branches die ; while^ 
if heavy thinningH are made, after considerable intervals of time, 
there is a largo do\elo])in<'nt of twdgs on tlio stems. The treatment 
of hueb a forest is a very delicate operation, requiring much skill ; 
and the only way to achieve success, is to make light thinnings 
froquf'ntly. If tliis ho not done, the forest will, in all probability, 
I'C ruined. If it were possible to introduce a mixture of hornbeam, 
whieli, unfortunately, doe*! not suceood hero, this tree would serve 
to j>rotect both the groutid and the stem-* of the oaks, without in- 
h^rforing with their crowns ; and heavier thinnings, which would 
ha\ 0 a very favourable effect, could then ho inudo. There are no 
harmful insects in thi-i forest, probably owing to the periodical in- 
undation of the ground. 

Tassing on, wo travcrscxl a younger portion of forest, whore the 
oak is mixed with a few oJiiis and maj)le> (Acer cajnjmtris) ; and, 
leaving this, wo entered a block in wliich the final fellings had 
been made from two to five years previously Here the rapid 
growth of the young tnM*s was very remarkable, those five years 
old having a height of 6 or 7 foot. The ground was densely cover- 
ed, not only by young oaks, hut also by a mass of tangled shrubs 
and brambles, which spring up imincdiatoly after the final foiling 
has been made ; through those, the young oaks ^manage to force 
their way in two years, and, ultimately, they suppress them entire- 
ly. In this climate, oaks are not injured nor checked by spring 
frosts, which occur so frequently, and do so much damage, further 
north. 

Wo now entered the oldest part of the forest, aged from 120 to 
150 years, which has been subjected to uncontrolled selection fell- 
ings, and has, at the same time, been grazed over, chiefly by pigs 
and geese, which eat enormous quantities of acorns, as well as 
by other animals. Consequently, instead of finding trees of all 
ages on the ground, we saw a somewhat thin crop of old trees of 
great girth, which are branched and heavy topped without being 
tall, and are covered, in many instances, with climbing ferns, 
of, apparently, one of the species commonly found on the lower 
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slopoB of tho north-western Himalaya. Under these large trees, 
are seen dense thickets of bushes, between which the animals 
graze ; there arc also a few young oaks, of stunted and unhealthy 
appearance, but not completely killed out by the cover, as they 
probably would have been, under similar circumstances, in a more 
northerly latitude. For here the light is more intense, and they 
are, on this account, enabled to maintain themselves under cover 
of tho larger trees ; but they cannot grow up, so that they do 
little or nothing towards the establishment of a regular grada- 
tion of age-classes. In fact tho selection method cannot bo suc- 
cessfully applied in tho case of a pure forest composed of species 
of light cover, oven when there is no grazing ; but when, as in 
this instance, animals are freely admitted, tho system fails com- 
pletely. If this portion of the forest wore now to he merely closed 
against grazing a largo increase in tho number of stunted young 
oaks would undoubtedly follow ; and some of these would push 
their way upwards, in the more open places, hut there would never 
be a properly constitniod crop of sound and woll-shapod trees of 
all ages on the ground. 

But, fortunately, an effective remedy for this state of things can 
easily bo applied. In order to got a comploto crop of young 
seedlings, grazing must bo entirely stoppcul, and tho dense under- 
growth of shrubs must bo cleared. This latter process is found to 
act like a seed-foiling, as it results in a marvellously dense growth 
of seedlings, which, a year or two after tho bushes have been cut 
down, are sufficiently established to permit of tho old crop being 
removed ; and Iho forest is then completely regenerated. 

Wo subsequently passed through pa^^ts of tho forest where no 
grazing had been permitted for tho last 8 or 10 years ; but the 
bushes had not ^ been cut away, neither had the old trees been 
removed. Here wo saw a splendid crop of young seedlings in the 
more open places, and n quantity of suppressed growth among tho 
bushes ; all that was wanted was to complete the operation in tho 
manner described. When this has been done, the seedlings and 
bush-coppice will grow up together ; but, as has been previously 
mentioned, tho oaks will soon push their way through the latter, 
and ultimately kill it out There are here about 7,500 acres of 
this sort of forest, all of which will, in duo course, be subjected to 
the kind of treatment above indicated. 

We returned home through a block which is heavily grazed 
over, but contains some magnificent old trees of the most picturesque 
appearance, the effect being equal to the most beamtiful parts of 
Fontainebleau. 
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CHAPTEE III. 

TOHBBNT8 BEAR BARREGES IN THE PYRENEES. 

From Dax, we travelled by rail to Pan, where wo spent a few 
hours, and visited the splendid public gardens, which contain beech 
trees almost as tall as those at Villars-Oottorots. Thonoo we went 
by Tarbes and Lourdes, and on a branch lino running up ono of 
the valleys of the Pyrenees, to the terminus, which is on one of 
the roads passing through the mounbiins into Spain. Some pio- 
turos(iuc hut dirty Spanish peasants, homeward hound, wore among 
those who loft the station with us at Pierrefitte, whence we drove 
to Barr^jgos. 

The drive was lovely ; the snow-capped granite peaks overlook 
the stream, which has cut its way into the schist, and runs in its 
narrow bed between almost perpendicular sides, often of great 
depth. Barreges, which is at an altitude of 4,200 foot, is a sani- 
tarium for soldiers, its baths ^niving the rejmiation of being po- 
culiarly efficacious in tlio healing of wounds. 

After breakfast, wo started to inspect the torrent of Eionlet, on 
the left side of the valley. The hills are hero, generally speaking, 
composed of firm strata, not liable to be washed down, and thus to 
cause disasters so serious as those which occur in the Southern 
Alps. But large avalanches arc of frocpient occurrence, and oc- 
casion much loss of life and property. At a short distance above 
Barregos, our attention was called to a largo mass of snow, which, 
during the month of April last, fell into the valley, and completely 
blocked it up. On the opposite side, worlds arc in progress, with 
a view to clothe with forest the hill-sides above the cultivation and 
villages, and by this means to reduce the danger from avalanohes. 

We wore now in a communal boech forest, which has a thin 
crop of old trees, with very good naturally-sown young growth on 
the ground ; hut there were many windfalls. Wo entered a nur- 
sery, where young beech trees are raised for filling up places in 
which the young crop is incomplete ; and we then descended to 
inspect the large weir (barrage) j which forms part of a system of 
works constructed in order to reduce the slope of the torrent bed. 

On one side of the main valley, the strata are exceptionaUy 
loose, and the water, cutting its way into them, causes the sides to 
fall in ; thus, not only is an ever-increasing area of the hill-sides 
themselves rained, but much damage is done in the lower part of 
the valley by the rush of water, and the deposit of silt carried 
down by it. This is an example, on a small scale, of what occurs, 
with such disastrous results, in the Southern Alps. The system 
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adopted for the treatment of this evil may be briefly described as 
consisting of a series of obstacles, erected in the bottom of the ra- 
vine, and behind which the rocks, gravel, and mnd, brought down 
by the water, arc retained. The slope of the bed being thus re- 
duced, wliile, at the same time, it is raised, and consequently 
widened, by these deposits, the unstable sides receive support ; and 
when they have been sufficiently consolidated, they are planted up. 
In this manner, the forces of nature are directed and employed by 
man, to restore the damage they caused when uncontrolled ; much 
ill the same way as they are in the treatment of the dunes, des- 
cribed a few pages back. The weir we inspected is constructed of 
masonry, and has a total height of 65 feet, including 20 feet of 
foundations. It is one of those made when works of this nature 
wore undertaken for the first time in 1862 ; and it was in the 
nature of an experiment. It is now seen that its design is faulty 
in many ways, and it cannot be taken as a model of what such 
constructions should be.* 

On ascending to a higher level, wo looked across the main valley, 
and noticed a good many torrents, in process of formation, on the 
opposite side, a mil(! or so below Barreges. The general appear- 
ance of the country led us to suppose that the bottom of the main 
valley was onc(* filled by a glacial bed, through which the present 
stream has forced its way ; and the secondary torrents, now cutting 
through the unstable ‘^idcs, must bo dealt with at once, before they 
go too far. It is th(‘ intention of the Governmonl to buy the land 
with this object. We next entered a plantation of l*iii a crochet 
{Pinus monlana. Miller) and Pin noir (^Pinvs Laricio^ plant- 

ed in clumps. Many of these arc dying off^ und M. Luzc, the In- 
spector who accompanied us, feels consiu (Table anxiety regarding 
their future. It seems probable that the trees, having got into an 
unhealthy condition, have been attacked by a fungus, and, subse- 
quently, by the insects which we found in many of those we 
examined. With regard to the system of planting in clumps, it is 
said that the plants imi)ede one another’s growth, and that it is 
much bettor to put thtMu in singly. These plantations extend up 
to an altitude of 7,250 feet, larch being used above 6,500 feet. The 
plants are grown in temporary nurseries, which alone are suitable 
for mountainous regions, not only on account of the difficulty 
of carrying the plants over long distances, but also because the 
young seedlings should always be grown at the same level, and as 

* On a fntnre occaaion the writer hopes to giv'' a more complete account of the 
works undertaken in the Southern Alps, which are much more extensive and interest- 
ing than those near Barrages. 
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nearly as possible under the same conditions in which they will 
lind themselves when they have been put out. Before turning 
homewards, we had an excellent view of the snow-capped peaks, 
including the Pic du Midi do Bigorre (9,440 feet), which was close 
to us. 

We returned home by the valley of the Pontif torrent, which is 
in a bad state, but has not yet been taken in hand. This gave us 
an excellent opportunity of studying the condition in which these 
torrents are found, before works to regulate them have been under- 
taken. 

Beturning next day to Toulouse, we noticed that the lower spurs 
of the Pyrenees, which are well wooded, are, generally speaking, 
covered with a simple coppice of beech, cut in vortical strips. 
This tends to the formation of torrent bods, which indeed appeared 
to be commencing in many places. Thence wo travelled direct to 
Nancy, whero we arri^ od on the (ilh of May. 


SOME FACTS REGARDING THE PRODUCTION OF 
RESINS AND TURPENTINES IN INDIA. 

Since 1 881 the question of creating a demand in England for In- 
dian resins and turpentines has boon before the Government of 
India, and in thi-s connection some valuable preliminary informa- 
tion has been collected, which we will attempt to bring to a focus 
here. 

Of all our conifers those which are likely to yield resin in suffi- 
ciently remunerative quantity are PinuB Khasya, MerkuBii and 
lonyi/oliaj and perhaps also P. exceUa, 

PinuB Ktiasya, 

The resin of the Kbasya pine is believed to be the most valuable 
in India, and has attracted the special attention of Sir Joseph 
Hooker. Forests of this tree are estimated to cover about 270 
square miles, of which 230 are in Assam, the remainder being in 
Burma. Of the area comprised in Assam, only 33 square miles 
are at the disposal of Government, the rest being in private hands 
and regularly subject to jhooming, and, therefore, mostly too 
young at present to be in a condition to yield. The small area in 
Burma can, however, it is confidently believed, be largely extend- 
ed and improved, nothing but fire-conservancy being required to 
transform the hill sides into pure pine forests. But the pine lo- 
calities are in both provinces far removed from markets, and are 
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BO little accessible, that the cost of 100 lbs. of crude turpentine de- 
livered at Calcutta and Moulmein would, under present conditions, 
be Rs. 32 and 36 respectively. 

In Assam the resin is collected in an impure state from cuts made 
in trees, and also in a clean condition by heating chips of thickly 
rosin-imprognated wood in inverted earthen pots, and receiving 
the liquid resin that runs out into smaller pots placed below. 
For this latter process the wood of standing trees is made abnor- 
mally resinous by cutting a long blaze into the trunk about 1 foot 
wide and 4 foot long, the trees being cut down for uso at tho end 
of 12 months. A good deal of rosin exudes from the blaze, and 
this constant outflow of rosin in ono direction excites an unusu- 
ally copious secretion of it in tho trunk, tho wood colls of which 
thus become thickly encrusted with it. The resin that runs out is 
not allowed to go to waste, but is collected in a sort of hollow- 
bottomed nicbo cut into tho trunk at tho lower extremity of the 
blazo. Mr. Mann estimates that under tho syhtom just described a 
full grown tree will yield 68 lbs. of crude resin. The resin-en- 
crusted wood of tre(‘S so treated contains 16 per cent, of its total 
weight of crude resin. Chips of this wood are regularly sold in tho 
Shillong bazar for tho purpose of lighting fires. It is obvious 
that only trees of a certain size can bo so treated with any profit, 
their minimum age being estimated by Mr. Mann at 50 years. 

In Burma tho Khusya pine is never tapped for resin. The wood 
is used for torches by tho villagers in tho neighbourhood of tho 
pine forests. 

Professor Armstrong, F.R.S., Secretary of tho Chemical Socie- 
ty, who has made an especial study ol resins and oloo-resins, wrote 
as follows in 1881, regarding the crude turpentine of this pine ; — 

“ It consists of a sold rosin similar to colophony, and of a liquid * tur- 
pentine oil.’ The latter is remarkably pure and free from smell, and 
ought, I should say, to bo very valuable for purposes for which tho 
French and American oils arc used. * * * Neither French nor 
American oil, especially the latter, are homogeneous, but this Ptnus 
Khatyana oil, so far os 1 can judge from the examination of the small 
quantity at my command, is almost a pure substance.” 

A barrelfull of tho crude rosin was dopatohed to Professor 
Armstrong in 1881, after ho wrote the above note ; but no further 
communication has jet been received from him. 

PinuB Merhmi. 

This pine is found only in Burma, where it covers about 50 
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square miles in the Thanngyin valley in the Tenasserim Circle. 
These forests are much more accessible than the Khasya pine 
tracts, and no difficulty is anticipated in extending them by the 
reservation of suitable tracts, as the population there is sparse, and 
the tree can lie easily propagated. The cost of the Merkusii resin 
delivered at Moulnirin is the same as that of the Khasya resin, but 
will bo much reduced as soon ns the valley is opened up to cart 
traffic. The few exporimonts hitherto made seem to show that a 
tree of 6 feet girth can yield 12 lbs. during the Erst year in which 
it is tap[HKl. 


Pinvs longifolia. 

The aggregate area under this pine is very large, and is com- 
prised in the outer llimuluynn licit, varying from 20 to 40 miles 
in wi<lth, from Nepal to the north-\vest frontier. No very approx- 
imate figure can ho given lor the total area lying inside British 
territory, but it certainly exceeds 2,000 square miles, distributed 
as follows : — 

Sqaore miles. 

Knmatin and Garhwal (Sarda to Ganges), ... 1,000 

Joonsar (Ganges to Tons), 800 

The Punjab, not less than 1,000 

of which only about 500 are at present workable. 

Some information regarding the native inethoii of tapjiing, yield, 
distillation, <&c., is given in Vol. IX. of the Indian Forester.” 

The system employed by the hill-men in Knmaun and Qarhwal 
is to cut a sort of niche into the trunk about 3 foot from the ground. 
The bottom of the niche i'^ hollowed out to receive Ihe resin that 
trickles down its sides. The resin is collected as the niche fills, 
sometimes as often as every second or third day, but usually lie- 
tween the fourth or fifth day. The niche has to be deepened and 
lengthened from time to time, so as to freshen the wound and keep 
up the outflow of resin ; otherwise the old resin would harden on 
the sides and form an impenetrable crust through which no new 
sin could ooze out. The same niche is, as a rule, used for two 
years, and sometimes even for three, when no fires occur in the 
meanwhile to burn and scorch the resin-incrusted sides. The new 
sapwood is the main reservoir of resin, and in all tapping opera- 
tions it is the sapwood that must be cut into. The season for tap- 
ping begins in February and ends in June, when the trees are 
^gain actively transpiring through their leaves and the secretion 
of resin diminishes. The process of collection could be continued 
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almost to tho end of autumn, if rain could be prevented from get^ 
ting into tho niclio, but the yield would be inbignificant, and would 
not pay the trouble of collection. A high temperature and very 
dry weather combined are unfavourable for the outflow of resin. 
The yield i)or tree is very variable. Mr. liicliard Thompson (Bran- 
*lis, p. 507) puts it down at from 10 to 12 lbs. during the whole 
process of tapping. At Nsiini Tal Mr. Fernandez was informed 
that from 4 to b Ib^^. are obtained the first year, and about half 
that tho second year. Tlio largest outflow takes place when the 
niche has just l>een scooped out, as much as 1 lb. being obtained at 
the v(*ry first collection from an average tree. The hill men seldom 
concern themselves about the life of the trees they tap, and they 
generally work three niches simultaneously in one and the same 
tree. Taking the Arrests all round, a muund collcxsted even by tho 
process just described could be delivered on the railway for about 
Its. 3-8. 

Twenty trees, of girths varying from 7 to 3 feet, were tapped, as 
an experimental measure, according to the native system in Jaon- 
sar. The yield from the middle ol March to the beginning of the 
monsoon, towards the end of June, was on an average lbs. of 
crude rosin per tree. The actual cost of collection and carriage to 
Deobaii, 3 miles above tho end of the cart road at Chakrata, was 
lis. 4 per maund ; but as the quantity collected was only 65 lbs., 
tho cost under a properly organised sybtein of work would bo about 
50 per cent, less, and a maund could be laid down on the railway 
at SahArunpur for Its. 3, 

In tho Punjab, trees were tup[)ed as follows, in order to ascertain 
the yield, cost, Ate. ; — 

Ilazdra Division . — 430 trees, of girths varying from 4 to 13 feet, 
average 6 feet 4 inches. Tupping begun in May — June, and con- 
cluded July — August, A\orage yield of crude resiu per tree = 
3-8 lbs. 

Chamha Divisivn, — 250 trees, of girths varying from 3^ to 6 foot, 
average about 4 feet. Tapping begun March — April, and conti- 
nuod, it is believed, till September. These trees were distributed 
amougst three sepnraio places. The average yield per tree was 
rospootively only 0*88, 1*U5 and 0*62 lbs. respectively. The largest 
yield from a single tree was 2 lbs, 

Bashdhr 150 trees on a northerly, and the same num- 

ber on a westerly, aspect. Tapping carried on northerly aspect 
from 7th Juno to end of October, and on westerly aspect from 20th 
At^gust to end of October. Tho average yield per tree on the two 
aspects was rospootively 6*8 and 4*4 lbt>. 
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The resnlts just recorded arc rather discordant, but this is hard- 
ly to be wondered at, when we consider the very dissimilar condi- 
tions nnder which the several experiments were made, and the 
difference in the mode of tapping. As the experiments were car- 
ried on in several places simnltanoonsly in each Division, they were 
not so completely under the immediate supervision of the Divi- 
ional officers as they ought to have been. In the Hazdra and 
Bashdhr Divisions the French system of tapping was more or leas 
followed ; but whereas in Hazara the blazes wore shallow and were 
freshened in only ono place, and that too only four times in tho 
three months, in Bashdhr they were cut ns much as 5 inches 
into the wood, and extended npWrds every fourth day at first, and 
every seventh day afterwards. Hence the reason of the very 
much larger yitdd in the latter Division. The largest outflow in 
Bashdhr was registered l)et^oen 1st July and l*5th September. 
But there is no doubt that tho tapping ought to have been com- 
menced several months earlier. The cost of collection varied from 
Hs. 2-4 to Bs. 18 per maund, and that of carriage to a railway 
from Re. 1 to lis. 4-1 for tho same quantity. But tho results of 
small experiments on a few trees in different localities, in tho ab- 
sence of any organisation or previous experience, cannot bo taken 
as a guide to what the cost will ultimately prove to be when 
systematic operations are set on foot. The present prices for tho 
crude resin at Abhottabad and at Rawalpindi run from Rs. 7 to 8 
per maund. 

The following is a copy of a letter from the Anglo-Indian Var- 
nish Company, to whom a small quantity of crude resin was sent 
for examination and report : — 

“ The crude turpentine arrived safely and had the appearance and con- 
sistency of lard. It was put, without any admixture of water, into a 
copper still with a worm (an ordinary pot still) and gently fired. The 
material that came out was turoid and Bomething of the appearance of 
milk. The residue in the still was a white fatty bubstance with dirt. 
The proceeds of this first distillation were mixed With water and subject- 
ed to another distillation, or rather rectification. 

“ From this process we obtained*— 

(i). Oil of tarpentine containing in solution a large quantity of 
resin. 

(d). Oil of turpentime more or less pure, which was limpid when 
received from the still, but has since become slightly 
coloured. 

(iii) . Oil of turpentine oontainiDg a very large quantity of naphtha. 

(iv) . Roein, oontiining a large quantity of oil of turpentine and 

naphtha. 
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** The rosin thns ohtainecl, on being snbjected to dry distillation, gave 
off a considerable quantity of naphtha, and the residue (No y) is a more 
pure rosin than No. (iv), but still contains much oil, which should not be 
present.* 

« We made some copal varnish with No. (ii) when limpid, but found 
the varnish would not dry and had a peculiar smell. 

** This, wo must say, has not been a fair trial. We should have got 
the oil of turpentine much purer, and it is probably owing to this that 
the varnish does not dry.*f 

** It is the first time we have attempted to distil the raw material, and 
have no doubt but that further trials would lead to much better results.” 

With respect to iho oil distilled .by Mr. Fernandez at Naini Tal, 
Messrs. Morrison and (>o., Pharmaceutical Chemists, to whom a 
sample had been sent for examination, reported that it was good, 
but a little wanting in strength. Wo have often used the oil of 
turpentine of Pinua longifolia in cases of rheumatism, &c., and have 
never failed to obtain as good results as with French oil. 

In 1881 Professor Henry E. Armstrong, referred to higher up, 
oxaminod a small quantity of Phius Jongifolia turpentine. Ho no- 
ticed the marked and not very j)leusant odour ” of the oil, but 
he had too little of it to be able to pronounce any opinion as to its 
value. On this account a barrelfull was sent to him for further 
examination and report, but we have not as yet been favoured with 
any communication from him on the subject. 

I*i7iu8 ejicelm. 


No figures, even approximate, arc available as to the aggregate 
area covered by tliis pine in India, but about 200 square miles J 
are supposed to exist between the Siirda and the Ganges, and very 
little between the Jaiiina and Ganges. 

Experimental tappings have been made in the Chamba and 
Bashdbr Divisions. In the former Division 60 trees, of girths 
varying from d to b teet, were worked according to the native 
method^ from March April to Septonjber, the average yield per 
tree being somothirfg less than ^ lb. The experiment in BashAhr 
comprised 158 trees, and extended over 3 months ; the average 
yield ^r tree was about 1-4 lbs. As in the case of the long-leaved 
pines in the same Division, the French method was followed, the 

c®*® Wr. Fernandez’ experimenta at Naini Tal, deacribed in 
I ^ amount of firing anfficed to drive oot all the 


t Wo have often naod IHnus lons/ifolia tarpootine with paints, and have inveriehiv 
noticed this defect of ver^ slow drying. ^ 

t Donhtleas an exaggerated figure. 
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biases were oat deep into the wood, and were extended upwards 
from time to time. 

The cost of collection, on account of the smaller yield, will al- 
ways be relatively heavy as compared with the corresponding items 
in the case of Finns longi/olia. 

General conclusions. 

There can be no doubt fliat wo possess very largo resources, 
which only require proper development and exploitation. What 
is wanted is n sufficiently active demand to make the exploitation 
remunerative. Hut it would bo a mistake to do nothing at all in 
the meantime, and wait until thi'^ dt^mand arose before wo began 
to explore our forests and ascertain the best methods of tapping 
and the conditions of soil, climate, locality and treatment that will 
give the hirgest and most profitable yield. All this preliminary 
work of enquiry and self-instruction must have boon completed 
when we undertake tx) meet any demand that arises. For this 
purpose the workable areas in the various forest divisions should 
be explored and marked out on the map, and tapping experiments 
should bo systematically carri».d out in some one place under 
comi>ctont and effoctivo supervision. The best locality and agency 
for such oxpi^rimonts would bo the School Circle of the N.-W. 
Provinces and Oudli in the case of Finns lomjifolia and eacelsa, and 
Assam and Burma, in communication with the staff of the Forest 
School, for Finns Khasya and Merkusii. Through the kindness of 
Colonel Bailey, the Forest School has been supplied with a com- 
plete set of tools used in the French Landes, and a very good 
duplicate set has been made from those as models, and any number 
of such sets may be made by any ordinary smith. It is necessary 
that the collection of information should be centralised, for ex- 
perience has proved that desultory efforts made here and there all 
over India never have any practical value. And it is obvious that 
the Forest School staff, composed of men whose whole time is 
devoted to the study and advancement of forestry in all its 
branches, and who are the most likely of all to preserve a con- 
tinuity of ideas and principles of work, is the best agency to be 
entrusted with this centralised control. 

In conclusion, we would draw attention to a mistaken belief held 
by many people that trees grown for timber cannot be tapped. 
The best cluster pine railway sleepers are those obtained from 
trees that have been tapped from an early age ; os they are more 
heavily enomsted with resin, and, therefore, more durable. Even 
when boards, planks and battens are required, no injury is done 
to the tree if it is tap{)ed to death just before being felled. 
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CUTCH EXPORTS FROM UPPER BURMA. 

I SBND you herewith a cutting from the ‘‘Rangoon Gazette” on 
the subject of cutch exports from Upper Burma, which may pos- 
sibly be useful as ‘ padding ’ for the “ Indian Forester.” It is to 
us a matter of very great interest, as we get a considerable revenue 
from cutch in the Tharrawaddy and Prome Divisions. Thanks 
to the diminished imports from Upper Burma, and to the high 
rates which cutch is now realising, I anticipate getting in the 
Tharrawaddy Division some Rs. 50,000 during the present year, 
as compared with Rs. 20,000 last year. I have already realised 
some Rs. 35,000 during the first 4^ montlis of the year. I have 
long been intending to write to you on the subject of cutch, and 
ilie history of the growth of the revenue which is derived from 
it, but have not been able to do so. Last year the highest price 
realised per cauldron for working cutch inside reserves was Rs. 
63, whilst this year we have obtained in some cases over Rs. 250 
per cauldron. 

TllAlinAWADDY, 1 

2l8t August, 1887. f T. H. A. 


** It would bo a very great pity indeed if any portion of the export 
trade in Upper Burma were to decrease under British rule; yet ap- 
parently the catch trade is doing so. The decline began some years 
ago, and has gone on steadily year by year. In 1883-84 the quantity 
exported vid Allanmyo was very nearly 150,000 maunds ; the following 
year it fell to 104,000 and in 1885-86 to 70,000. Of course this last 
named year was the year of the war, and a considerable decline was to 
be expected then ; bat during the next year, 188G-87, the country about 
Myingyan was fairly quiet— as quiet as it bad been during the last two 
years of Theebaw's reign, and probably a good deal more so— yet in 
this year there was a further decline to 64,000 maunds. Thus in fonr 
years the export of this article has fallen to less than half. In the same 
period of time the exports vid Tounghoo have fallen from 10,000 maunds 
to Jour maunds only. This, however, we need not take into account 
here. At the best of times the Tounghoo trade was comparatively 
small; and, moreover, the extremely unsettled state of the Miogyon 
mud Yemethen districts, where the catch coming to Tounghoo is chiefly 
produced, would be sufficient to account for the total collapse of this 
trade. 

**The oontinnons decline in the Irrawaddy trade, however, is mneb 
more diffionlt to account for. The comment made on it in the Inland 
Trade Report is to the effect that apart from the distnrbed state of the 
country the onttam in the upper province is declining. Prices were 
good throughout the year of report, a great inducement to inanuliibiQieie, 
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which was not responded to. Burmese apatbj and laainess maj account 
for a good deal ; but it is scarcely likely that the people of the cutch 
districts near Myingyan would hare failed to respond to the stimnlns of 
good prices, unless at the same time the article had become more difficult 
to procure in some way. The dacoits produced this effect in Ningyan 
and Yemethen, and the result was that tho supply fell practically to 
zero. But in the Myingyan district the same deterring cause was not at 
work, at least not more so than it had been in the later years of Thee- 
baw’s reign, and yet the supply goes down to little more than one-third 
of what it had been some four years before. 

** The real cause will probably be found to He in tho reckless and waste- 
ful way in which the supply has been dealt with. It is notorious that 
uuder the Burmese kings there was no conservancy of forests of any 
kind whatever. They were merely leased to the highest bidders— in 
many cases probably to the highest bribers— and then the lessees were 
allowed to do what they liked with them. They might destroy young 
timber, and they had no inducement whatever to consider anything bat 
how to make the most out of the forests during the current leases. 
Not only was a premium put on reckless disregard of the future on the 
part of lessees ; but no precautions were taken against destructive fires. 
We know how much attention the Qoverument of India has found 
itself compelled to give to prevent the destruction of forests from both 
these causes ; and seeing that in spite of all its precautions waste does 
sometimes still occur, it is easy to understand that under Burmese con- 
trol, or want of control rather, the destruction was very heavy every 
year. 

** Gutch, of course, is a less valuable product than teak, but here it is 
under the control of the Forest Department, and precantions are taken 
to prevent reckless waste and to safeguard and provide for future sup- 
plies. Nothing of this kind has ever been attempted in Upper Burma ; 
and though, of course, the country must be thoroughly pacified before 
the same measures as are adopted in Lower Burma for conserving forest 
produce of all kinds can bo completely applied to the new province ; yet 
it is evident from the steady decline in the exports of cntch by the 
Irrawaddy route that the sooner this article is taken in hand the better. 
In four years the quantity of cutch exported by that route has fallen to 
oonaiderably less than half, and though there is some little compensation 
to the people in the increased value oonsequonl on the smaller supplies, 
still the total valne in 1886-87 was under five lakhs, against a value of 
nearly eleven lakhs in 1883-84. In other words, thanks to the want of 
proper conservancy, the people of the catch districts shove Allantnyo 
hare received during the past year about six lakhs of rupees less than 
they would have done had the Burmese Government been possessed of 
prndenee and foresight This is a serious loss to a poor people ; and we 
imat tkttt it may be found possible, at an early date, to take the necos- 
Miy Heps to revive this declining industry.” 
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COMPOUNDING FOEEST OFFENCES. 

Is “ Ranchi ” a Forest officer ? He says so, yet I can scarcely 
lielieve it. His phrases arc so exactly those with which I am 
familiar in the style of the ‘ garib-parwdr ’ Revenue officer. What 
in the name of common sense is an “ unfortunate offender. ” I can 
only say, with his views, an offender in “ Ranchi’s ” Division must 
bo a “ fortunate ” offender. I don’t quite understand “ Ranchi ” 
when ho says — “ I never allow niy subordinates to compound. ” If 
the power of compounding has been given to them, how can he 
interfere except to have it taken away again. But to return to my 
difficulty. With us, and I think rightly, only tho Divisional offi- 
cer has the power to compound. If tho Divisional Forest officer 
enquires personally into each case, in what way is tho offender 
better off in the matter of “ backward and forward ” journeys, than 
if he had been taken before a Magistrate ? None, I take it quite 
tho contrary. In fact, practically, in this way, the section is un- 
workable. The Divisional Forest officer must then compound on 
the reports of subordinates ; in other words, though, theoretically, 
the power has been granted to him alone, and the responsibility is 
with him, still, in fact, ho delegates the power and retains the res- 
ponsibility. Surely common sense would say that the responsibi- 
lity should go with the power, and then wo have the necessary 
conclusion that the poicer should bo granted to subordinates. Yet, 
here at any rate, o 2 )inion is almost unanimous that they are not fit 
to wield it. ‘‘A.J. C. ” quotes the present French practice, but 
surely, if ho knows anything of French forest law, ho cannot 
maintain that there is any comparison. Is “ A. J. C. ” prepared 
honestly to say that his guards are fit to receive such powers as 
are given by the French proci!» verbal system, by which virtually a 
guard writes a man down as guilty, and leaves him to disprove it. 

Ranchi ” says, it i» not necessary for “ Ghati ” or any one else to 
compound. Evidcntl}’^ “Ranchi” does not hail from this part of 
tho world, or he would know that the higher powers (among whom^ 
by tho way forestry is not directly represented) take “ Ranchi’s ” 
view, that the unfortunate offender should be saved as much in- 
convenience as possible, and, time after time, regret that Divisional 
officers do not use the powers granted to them under section 67 
sufficiently, and trust they will do so more freely in future. 

“Ranchi” says that it is not a Forest officer’s “ special line” to 
work up a case for a Magistrate. I can only say I don’t agree 
with him. I maintain that we have received in tmsl^li^ most 
valuable property, and that it is a Forest officer’s dut^ loti^lbeihe 
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beflt possible means to proteot that property. Further, I hold 
that the only way to protect efficiently is to make punishment as 
deterrent as possible, and this can nerer be under section 67, 
punishment under which is admittedly less rigorous than under 
section 25, Ac. Arguments such as Ranchi ” puts forward in 
favour of the unfortunate offender,” it will be seen on redection, 
are necessarily based on the a<isumption that the restrictions insti- 
tuted since the latter’s “ younger ” days, are not really necessary, 
have not been instituted for the good of the people through the 
forests, hut for some other reason ; to justify the existence of the 
Forest Department, ” I was once told by an honest and consistent 
though extreme exponent of tho^ views. The fact is that certain 
restrictions having lieen instituted, we, as Foresters, at any rate, 
must hold, not only that they are necessary, but, that they are to 
be enforced, and even m the interests of those on whom these re- 
strictions press, the truest kindness is not to enforce them in a half 
hearted way, which will ensure iheir being set at nought, constant- 
ly, for a long Mme to come. But to take care that in every case 
the punishment is as heavy and consequently as deterrent as pos- 
sible. 1 could write much more, but 1 have taken up already too 
much room though I have condensed as much as 1 could. 

Ghati. 

Aote — In the N -W Provinces and Clndh, Divisional Poreat Officers do not oom- 
ponnd offences witbont a personal examination of the offender, and they keep a book 
for the record of offences comfioandod, in which they write a short accoont of the 
eh«t;ge( of the statement made the defendant, and of the award 

It IS poMiblt that Ilombay Divisions are too large for this procedure to be followed, 
but we can aware Ohati ” that the plan works admirably here, and that no Foreat 
Officer would think of sending petty cases to a Magistrate, and especially if they 
were flrat offences, nor would they send any case to a Magistrate until they had drat 
enquired into the case most carefully themselves, in the presence of the accuseil, and 
frequently until they had referred the case to the Government Prosecutor for his 
opioion, as to the character of the evidence prodncible in court 

Oases asat up to a Magistrate thus give the Divisional Offioer and the accused far 
mere tronble than oases oompounded, and offenders are generally most anxioos for 
Mptioo 67 to be applied, instead of their being put to the expense and delay and 
iBoertainty of a criminal tnal before a Magistrate, which are very serious affairs in 
these Provmcsf 

None hat OoMemton and Divisional Forest Officers are empowered to compound 
fUNit cffeacM mder aeetem 67 of the Forest Act in the N.-W Provinces and Oudb. 


REPRODUCTION OF BAMBOOS. 

Tom oorreopondent J. G. S. D. Mondes ” has drawn atientkm 
io tho Above important subject, and it is one which all Conserva- 
tm 4||pP definite instructions on ; 
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for, as we all know, bamboos are ono of the chief and most nfiefhl 
prodnoo of many of our forests, and there is no produce which is 
more likely to deteriorate and eventually entirely die o£F from 
want of a proper system of treatment and cutting. Indeed, some 
of us may rcinombor forests which in former years were so thickly 
stocked with bamboos, that it was not thought necessary to place 
any restrictions on cutting until it was too late, and the evil of 
excessive cutting of young bamboos had taken place, and the 
result now is that such forests are mostly denuded, and only 
scattered clumps hero and there are met with. 

Of course basket makers, &o., must be allowed to out young 
green bamboos to a oertain extent, but their requirements could be 
easily arranged for. 

The removing of dry “ stools or bamboos ” could not be carried 
out in practice in oxtenriivo forests ; also the suggestions 1 and 2 are 
hardly feasible ; but, excepting for luibkot makers, the limit of age 
and soasuii of cutting might bo fixed and arranged for with profit. 

20^/i Dece^nher, 1887. A. J. C. 

In the Central Circle, N.>W. ProviDcos, it is prescribed that four bamboo 
shoots should bo left on every clump, and Mr. Fernandez bus advised leaving eight 
shoots in every clump in the baml»oo ft>rests of Dchra Dun, for which he has just 
written n Working Plan. Pic has estinmfeU that four new shoots arc produced an- 
nually by each mature clump, and considers that t<o enable the clumps to thrive no 
culms less than three years old should be cut. In the SahAranpur Siwaliks the bam* 
boo area is subdivided into nine blocks, only throe of which are worked annaall j, and 
eooh block is then closed for two years. This system has been maintained continn- 
oosly since 1K81, and under it the yield of bamboos has been steady, and the banrboos 
have not become undersized. It is easier to control, in those rough bill-sides, than 
the other systems proposed, and uuder it, }*;arling culms, readily distinguished by 
having young foliage or none at all and bv their colour, can be reserved if there is 
sufficiently good supervision to ensure this rule being observed. — [E d.]. 

I THINK your corro.spondent cannot save bamboos by cutting out 
shoots and transplanting thorn, and that they will die when the 
parent clump dies. Some kinds die out after flowering every five 
years, others ten or more. In 1868, 1 planted a large bar! of j4ti 
bamboo in Oboepore, and ere doing so made enquiry of the old 
men of that and other villages to see if I was safe. 

They told me they had never seen their j4ti bamboos seed, snbh 
an event could not have been missed or forgotten. It is now 1887 
and these have not seeded, nor have the jities of the villages 
around. 1 offered Rs. 5 for five seers of guaranteed j4ti bamboo 
seed, and so far got nil, so this kind has a long life, 60 or 70 years 
at least. 


S. £. PlAL. 
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FOREST ADMINISTRATION IN BRITISH INDIA, 

This rrvi(»w deals with the progress of Indian Forest Adminis- 
tration for the year ending March .Slut, 1886. It is necessarily 
late, as the Local Government orders on the various provinoial 
forest reports are only received gradually at Simla, but it would 
be an advantage if those Govenmient orders could bo issued before 
September of the year following that dealt with in the reports, so 
that the Inspector General’s review could bo published before the 
close of that financial year. 

Wo welcome the present review as a torse statement of facts, 
and as indicating in the plainest language possible linos of im- 
provement in oach provincial administration in forest matters. 

Wo find that the areas of the reserved, protected and unclassod 
Government forests in India are respectively 4i),838, 14,963 and 
17,618 square miles, giving a total of 82,418 square miles, or 9 per 
cent of the area of British India, which is 868,277 square miles. 

The area of forests under the control of the Forest Department 
has thus increased since the previous year in the Bengal Presi- 
dency, including Borar, by 89 square miles, in Madras by 1,908 
square miles, and has d(‘crcahod in Bombay by 13 square miles. 

The rights of Government and of private persons in and over any 
forests are only finally settled when such forests become reserves 
under the Forest Act, and the following Table shows the propor- 
tion of such reserves at the end of the year under report, though 
it should be stated that full enquiry into the rights Ibve not yot 
been made in all these areas 
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Province. 

Proportiaiijof 
Reserved 
Foreet Area. 





Per cent 

Bengal, ... ••• 

• mm 


... 

8 

North-Western Provinces and Ondh, 



8 

Punjab, ... 

... 



1 

Central Provinces, ... 

... 

... 


28 

Banna, ... ... 

• • 


• •• 

5 

Assam, ... 

• •• 

••• 


5 

Ooorg, ... 

... 



15 

Ajmere, ., 


tte 


5 

Berar, ... 


• •• 


9 

Madras,... 

• •• 


•et 

2 

Bombay, 

tea 

... 

• f • 

8 


The review remarks that the proportion in most of the Provinces 
is insufficient for the ultimate supj»ly of the country with forest 
produce, and that although it is supplemonred by extensive areas 
of private forests, yet no reliance can be made on their perma- 
nency, and even the State forests cai^uot bo expected to yield their 
largest possible' outturn, unless they are worked under carefully 
compiled Working Plans, and the adverse rights in them are finally 
settled. 

The question of the general taxpayer suffering from the unre- 
stricted and increasing use of the State forest property by people 
whom accident ha** placed in their vicinity is referred to in several 
places in this review, and is one demanding the serious attention 
of the several Provincial Governments. 

The area of leased forests from Native States is 625 square miles, 
being chiefiy in Madras and the Punjab, with a smaller area in 
the N.-W. Provinces. 

Taking the Provinces seriatim, we find that all possible iner w ti e 
of the area by including any available Jb 

urged for Bengal, whilst in the N.-W« Provinces 
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almost all forest lands have been merved, the settlement of adverse 
rights in the Government forests is advocated, as the present 
arrangement by which villages near the reserves obtain large 
quantities of forest produce free, or at reduced rates, is charao- 
terised by uncertainty, which is neither to the advantage of the 
State, nor to the claimants of forest produce. 

It has been proved that a judicious planting up of tuar and 
ravine portions of the Frovinco will increase the fodder and fuel 
supply, and the question of forming reserves in these unproductive 
tracts is siill on the tapis. 

The area of reserves in the Punjab is only 1 per cent, of the 
area of the Province, and the extension of this largely insufficient 
urea by irrigated plantations is under the consideration of Govern- 
ment. In the Central Provinces, 23 per cent, of the area consists 
of reserved forests free oi rights, and only improved management 
is required. 

In Burma and Assam large extension of the reserved forest 
areas is urged, though this is more immediately necessary in the 
former province. 

No more reserved forests can bo acquired in Ajmere, but village 
forests should bo taken up and managed under special regulations 
which have still to be adopted. 

Forest matters are merely drifting in Baluchistan, where fuel is 
at famine prices, and where military neci'ssities, as well as the in- 
creasing wants of the people, demand the permanency of a supply 
of forest produce. In Berar and Coorg a sufficient area of forest 
is reserved, whilst in the Andamans the forests have not yet been 
sufficiently examined for the selection of reserves to be possible. 
The constitution of reserves in Madras is still very backward, al- 


though it is proposed to constitute 7 per cent, of the area, or 9,950 
square miles as reserves, but this is considered quite insufficient, 
and as there are computed to be 50,000 square miles of forest and 
waste lands in the Presidency, it should bo possible to provide liber- 
ally for the wants of the people in forest produce and grazing. 

In Bombay, there are large areas of protected forest from which 
additional reserves can be constituted, and the present area of re- 
aerves is large, but the distribution of the State forest property 


in the several districts is not quite satisfactory, especially in high 
tying lands io the east of the ghftts. 

Q|iM|||kPP4hi and Working Plana we read that the work of 
jMHnarvey Branch, chiefly in the Punjab and Berar, is 
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very satisfactory, and the work is very economically done, costing 
only Es. 69 and Rs. 49 per square mile for 4 inch and 2 in<^ survey 
respectively. The Topographical Survey is working in Burma 
and local Forest officers in Assam, whilst in Madras the agency 
for forest survey is still unsettled, in Thdna and Belgaum in Bom- 
bay the Topographical Survey has surveyed the forests, on the 
scale of 4 and 8 inches respectively, the latter being to our mind 
larger than is requisite for most of our forests. 

Considorable progress has been made in compiling working plans; 
eight separate plans for the Punjab and Burma, having been sub- 
mitted to the Inspector General of Forests, and after some alterations, 
have boon sanctioned, 15 other plans in Bengal, N.-W. Provinces 
and Oudh, and other Provinces, were also in course of preparation 
during the year. 

Altogether this important question, which was first placed on a 
proper footing under Ur. Schlich, when the first Assistant Inspec- 
tor General was appointed with special reference to this work, is 
making rapid progress, and will result in greatly increased pro- 
ductiveness of our forests. 

Regarding Protection of Foreate, wc find that 6,121 cases wore 
taken into court, and 16,415 comj)oundod by Forest officers, the 
former having increnstd, and the latter decreased during the year ; 
the total number, 22,536 cases, being nearly identical with that of 
the former year 22,566, a remarkable instance of the truth of the 
law of averages. The percentage of convictions was 72, being kept 
down by the low figures in Coorg, Assam and the Punjab. 

There is little to remark under this head except that in the Pun- 
jab, the fact that 40,000 cattle were impounded for forest trespass 
shows that the pound fees are no deterrent to trespass, though 
there seems to be no reason why people should not watch their 
cattle near forests, as they are obliged to near cultivations, and 
pound foes shouKl ])robal)ly bo raised until they do so. 

In Bombay, it is stated that the forests in the ThAna district 
arc systematically plundered under cover of the dead wood con- 
cession, which was given on the special understanding that if 
abused it would have to be withdrawn. 

It is worth notice that of the 22,566 oases enquired into, 8,841 
are in the Central Provinces, 6,297 in Bombay, 2,414 in Madras, 
2,184 in the Punjab and 1,363 in Bengal, the numbers in the 
other Provincoa Itoiiig comparatively small, and showing that the 
relations betwoen the Department and the peo|>]e qie saeeQiot. 
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Under Protection from lire, we have the following rammary 



Wo givo Mr. Kibhentrop’s own account of the gonerally Batis- 
faotory nature of the measures taken for fire-proteotion, which is 
the basis of all forest conservancy in India. 

** In the Bengal Presidency, there was an increase in the area attempt- 
ed to be protected of 822 square miles, in Madras of 169 square miles, 
and in ^mbay of 2,882 square miles; or a total increase of 8,878 
square miles. In the Bengal Presidency, the principal increase took 
place in the North-Western Provinces and Ondh. The total area ao- 
tually protected was in the proportion of 94 per cent, to that attempted, 
which ia the same as that for the previous year, and may be considered a 
salisfaetorj result ; and the more so that the cost of the operations has 
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been iniBibly less in almost all the proTinoes, notably so in the North- 
Western Provinces and Oudh, Assam, and Ooorg, The largest failnrei 
oeonrred in Bengal and Burma, while the North-Western Provinces and 
Ondh, Berar, and Madras show the largest areas successfully protected. 
The cost of protection varies exceedingly ; from two annas a square mile 
in Bombay to Rs. 60 in Burma. Bpecial circumstances attaching to 
Forest Administration in Bombay, such as an exceptionally numerous 
establishment whose services are, in great part, available for purposes of 
fire-protection, and the necessity under which the people are of preserv- 
ing the grass for their own use, render protection from fire in that 
Presidency an easier and a proportionately cheaper task than anywhere 
else in this country ; while the opposite extreme of scarce and highly 
paid labour, added to the circumstance of the reserves being surrounded 
by unprotected forest, and by wildernesses of tall and dense grass subject 
to annual conflagration, make these works both costly and difficult in 
the case of Burma, Assam, Bengal, and parts of the North-Western 
Provinces and Oudh. The same causes operate to increase the areas 
under protection in Bombay, and to diminish them in provinces less 
exceptionally favoured, and in which protection has to march side by 
side with the means for making it effectual^ moans that are not always 
available. On the other hand, some of the provinces in the Bengal Pre- 
sidency contain forests that are by their nature self-protecting, and, 
therefore, without need of special measures of fire-conservancy ; others, 
again, are not sufficiently valuable to pay the cost of fire- protection, or, 
being merely grazing-lands, do not demand such protection. Thus in 
Bengal 67 per cent, of the reserves are said to be self-protecting, and 
in Assam 70 per cent/' 

Under Utilization, we read that the manner in which the de- 
mand for forest produce is being mot is growing more systematic 
every year, and more in accordance with sylvicultural require- 
ments, we again quote from the review — 

The treatment of the State forest property with regard to its utiliza- 
tion, and the manner in which the demand for forest produce is met, is 
growing more systematic every year, and more in accordance with the 
sylvicnltoral demands of the forests. The main difficulty which opposes 
itself to a more rapid progress iu this respect lies in the long established 
onstom under which tbo forests and forest produce were used in the moet 
wasteful manner, aud without regard for the necessities of future genera- 
tions. It is naturally a difficult and slow process to remove such cuetom 
by reasoning. When an export market and the requirementa of Govern- 
ment need only be considered, the forests are worked on pre-considefod 
and economical principles, and are no longer at the mer^ of oontraoMI 
and speculators. 

In many instances, established rights Interfere the most eoono- 
mioal use of the forests, which in such cases must lit |b 
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adout of tlia exeroiBe of such righti. The manner in which the require* 
mente of the earronnding population are ee jet met is, however/ more 
frequently the caoee rendering an economic forest management impos- 
Bible<-^ management under which the property would yield the largest 
amount of produce available for the people in the vicinity and the largest 
revenue to the State. 

As regards the supply of timber and fuel, no difficulty is, as a rule, 
experienced, except near large centres of demand, and when concessiona 
for dry wood and fuel have grown up uncontrolled with regard to the 
manner in which they are exercised. In most instances, however, even 
concessions of this kind can be brought into accord with the sylvicultural 
requirements of the forests, and they become purely financial questions 
in so far as the concessionists benefit at the cost of the general taxpayer. 

“ The exercise of grazing and the lopping of trees for fodder or manure, 
or the removal of fallen leaves and surface soil, are, however questions 
which deeply affect the management of the forest property from a sylvi- 
cultural, as well as from a financial, point of view. On the one hand, it 
must be recognized that it would be a waste of the resources of the State 
if the grass produced in the public forest property remained unutilized ; 
but, on the other hand, the reproduction of the forests is rendered doubt- 
ful, patchy, and even impossible whi'n grazing is permitted. It has been 
proved, moreover, that grazing is by far a more wasteful method of 
reaping the grass crop than cutting the grass ; and reserves carefully 
protected for a few years only in the Poona Oollectorate have, under the 
latter method, yielded a revenue many times as large as in the former 
more wasteful way. It is evident, therefore, that, whenever possible, 
grass cutting should be substituted for grazing. There are, howevei, 
localities and conditions when this is not feasible, and when it is, there- 
fore, necessary to arrange for the exercise of grazing in a manner least 
hurtful to the regeneration of forest areas. This can be done only by 
the exclusion, as far as possible, of all browsers, by the periodioal closuro 
of areas under reproduction, and by the levying of fees representing more 
or less netrly the actual market value of the produce supplied. The 
question presents great difficulties on account of the irregular and in- 
ferior condition of many of the forests, and the system of **jardinage*' 
which was, under previous circumstances of utilization, the only natural 
method of exploitation, and which can only be changed in course of timo^ 
for the very reeson that the whole of the forests oaunot be closed at once 
and be fiie-proteeted. As long and till the actual market value is not 
levied on greziug eupplied from State forests, herds will exist which are 
not wanted, end which are, therefore, nncered for. 

** In ^»ite of the diffiooltieB which snrroand this question, oonsidenble 
•WfWis bM been made in the regoletion of grazing." 

Under Kntaswlreprodiiotion we quote as follows : — 

^ npEoAhption must alwi^ constitute the mainstay fur the 
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mRintenaDoe and regeneration of the extensive forest areas of the Empire. 
Wherever fire-protection is successfnl, grazing controlled and restricted 
to areas not under regeneration, the exercise of rights and concessions 
properly regulated, and the treatment and exploitation of the forest based 
on scientific principles, there natural reproduction is, consistently with 
the prevailing natural conditions, reported to be progresing more or less 
favourably. The most important of these conditions is the quantity and 
distribution of the rainfall. Where rain is abundant, as in parts of 
Burma, Assam, Bengal, Bombay, and Coorg, seedlings come up so 
plentifully end grow up with such great vigour that, unless special care 
and precautions are taken, the weaker species either have no time to re- 
produce themselves or get crowded out and suppressed. On the othor 
hand, in the arid parts of the continent, it is hopeless to expect the 
spontaneous restoration of forest areas that have been ruined by former 
wasteful use. In both these extreme cases, it is often necessary to have 
recourse to artificial means ; in the former, in order to raise a more or 
less pure crop of the given valuable species, or to re-establish the forest 
growth where tall and invasive grasses have taken possession of the 
ground; in the latter, in order to get up a forest at all, a result that is 
often impossible of attainment without irrigation or some kind of water- 
ing. Again there are waste lands with inhospitable soil, which can bo 
stocked only by means of sowing or planting. These cases excepted, in 
the larger portion of the romaindor of our forest area mere protection 
and careful treatment will suffice to enable nature alone to re-establish 
and maiiitaio a more or less full and valuable crop.’* 

Under Plantations wo find 1,470 acres added during the year, 
after subtracting areas excluded, whilst cultural operations ex- 
tendinl over 00,095 acres, and 2,109 acres of taungyas in Burma, 
the latter Injing sowings on old temporary cultivations in the 
forests. 

The total areas covered are now ns follows : — 

Regular plantations, ... ... ... ... 62,954 

Cultural operations, ... ... ... ... 189,617 

Taungyas, ... ... ... ... 41,781 

though the latter includes 19 acr<‘S of topes in Madras, which should 
apparently have been shown under another head. The principal ex- 
tensions referred to are in the Gorakhpur sissu jdantations in Oudh, 
filling up blanks in the Chungu Manga fuel plantation near Lahore, 
2,169 replanted taungyas of teak and cutch in Burma, 31 acres of 
caoutohouo in the Charddar forest in Assam, and broadoast sow- 
ings in Berar and Bombay, 61,000 acres having been re-sown in 
the Northern Circle of that Presidency by the 2,116 forest guards, 
who utilize their spare time in this work and in eradicating prickly 
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pear and climbers, a measure which might be followed elsewhere 
with advantage, as it is partially in the Central Provinoes. 

Under Climber cutting and thinninga, fto., some progress has 
been made, but until the areas covered are given by all Conserva- 
tors, the real extent of this work cannot be properly judged. 


Under Communications and Buildings we find Its. 2,77,870 


spent os follows, in round numbers 






Rs. 

N.-W. Provinoes tnd Oadh, 


80,000 

Madras, 



83,000 

Assam, ... 



28,000 

r»eDgBt, 



2^,000 

Burma, 



14,000 

Berar, 



18,000 

Bombay, 



8,000 

Punjab, 



8,000 

Central Provinces, 



... 4,000 

Coorg, 



2,000 

Ajmere, 

... 


800 


The Inspector General’s remarks on this subject are instructive — 

The proportion of cost, and the necessity for works under this head- 
itur, will vary according to the accoskibility of the forests and the dis- 
tance of the markets. In these respects, the Himalayan regions, exoept- 
iiig always the Pnujab, with its numerous large and navigable rivers, 
are, of course, the most unfavourably situated. On the other hand, it 
must not be lost sight of that, both as regards necessary roads and 
buildings for the convoiiienco and well-being of their Forest officers, the 
North-Western Provinces and Oadh are far in advance of all the other 
provinces, and this is notably the case iu Oudh, where the works have 
almost attained completion. Elsewhere, as in Jiombay and the Central 
Provinces, the comparative unimportance of the annual expenditure on 
communications and buildings, although principally due to the greater 
accessibility of the forests and the smaller requirements in connection 
with these works, is unfortunately to some extent not warranted by cir- 
cumstances, and a larger annual outlay would then appear to be called 
for.’* 

And again — 

** There can be no doubt that many of the best forests in the Central 
Provinces are underworked in the absence of proper channels of com- 
mnnication. It is true that the expenditure of the year was curtailed 
to the utmoBt by order of Government ; still that of previous years haa 
been out of proportion to the requirements of the case.** 

In Bombay very mneb could be dune towards opening out the more 
distant forests; sod it is satisfactory to see that this subject has not 
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ptBsed nnnoticed bj the Civil anthoritieB. The mere fMi of fuel ha^g 
to be imported into Bombay from Sind wonld Beem to show that the 
■object of commnnication doeB not receive all the attention wbidi it 
deBervoB,” 

Whilst we read that in Assam— 

** The work on the important Dambo cart-road was proceeded with : it 
opens out one of the richest forest tracts in the Garo Hills. The State 
forests now have to compote with difficulties in the way of demand, and 
it is most necessary to cheapen the means of transport.’* 

Under Working and yield it is as yet impossible to give general 
figures for the whole of India for the reasons given below by the 
Inspector General, and we will not trouble our readers with the 
provincial figures, which are admittedly considerably below the real 
outturn of the forests. 

We hope that in future years, this matter will gradually be 
brought under proper control. 

“ The total outturn in material obtained each year from onr Indian 
forests is, both as regards its quantity and value, exceedingly difficult 
to determine — at least under existing conditions of administration and 
nmnagement. Wo have certain information, it is true, in regard to that 
))ortion of the yield which contributes to the revenues of the Department ; 
hut this constitutes only a fraction of the annual drain upon our forest 
resources, subserving as these do, almost everywhere, to an immense 
demand on the pait of bordering populations, who are permitted to sup- 
ply themselves with their requirements without any payment in return, 
or on payment of rates very much below thoso obtaining in the neigh- 
bouring markets. An endeavour which was made this year to secure some 
reliable data in connection with the forest produce received by the people 
free of charge, and the diminution in revenue incurred by the Depart- 
ment on this account, as on that of having to provide extensive demands 
at rates either very low, or altogether nominal in amount, has not proved 
successful. And yet, until in a position to supply this information, we 
can form but a very imperfect idea of the part played by the State foresU 
in the national wealth, of their usefulness, of their necessity ; since we 
have no suffioiont evidence to show of that which is given away to the 
people, of the extent to which the people are dependent on the Govern- 
ment forests, on their permanency, and on their good management. 
Take the single district of Bahraich in Oudh as an instance. Borne 
eighty thousand persons here obtain, free, all their timber, all their fire- 
wood, and all forest produce necessary to them, and graze their cattle at 
half the ordinary rates. Tliroughont India the agricnltnral popnl^fions 
living for considerable distances near the State forests enjoy some silnfiar 
concessions from Government. In times of scarcity, reserved fomte 
protected at great expense, and regeuisrated with a growth no longer 





burnt, nor infcjooi to the destroTuig tgenoj of onreitrioted feOingf lop- 
ping, end gracing, bft?e been fraqnentlj opened to the citiring onttle, 
wherebj rnneh Iom has been nrerted from the people, who, in retnni, 
heye had to paj nothing, or something yerj trifling, for the tnooonr Ihna 
timely afforded them* The beneficial inflnenoei of forest oonseryanoy, 
as indicated in the ose and ?alae of the State forests to the people, can 
hence hardly be appreciated from a mere consideration nf the growing 
reyenues of the Department ; since, aide by side with this increase in the 
demand on the part of the paying portion of the community, exists the 
iiicreosingiy heayy drain of the masses who contribnte little or nothing 
111 retnrn. And yet, as we haye observed, the former class of outtnra has 
alone, np to the present, been recoidod by Conseryators with any ap- 
proach to accoracy ; and this is, in part, accounted for by the fact that 
where, as is often the case, the whole population bordering on the forests 
has permission to supply itself with erery kind of forest produce that it 
may require for purely household purposes, the protoctiye and exeon- 
tiye forest establishments are then unequal to the task of exercising snob 
strict control oyer exports by these people, at least withont oansing 
graye inconvenience to the consumers, os wonld result in a proper record 
being kept of the onttum from this source. Of course this oirenmstanoe 
applies most strongly to a daily necessary sneh as fire-wood, which con- 
Btitntes the principal requirement of the masses, and is generally taken 
out by them in small quantities, most often in headloads, according as it 
is wanted for nse. Still, eyen difficulties such as these should giye way 
to an improved system of control and management, such as is indicated 
in a localization of the supply areas, and a provision that each class of 
produce shall be collected and removed at fixed periods only, and in 
fixed quantities, according to the requirements, not of each individnal, 
but of each village unit. Generally speaking, therefore, there should be 
no insurmountable difficulty in tbe issue of such annual returna by Con- 
servators as will furnish a correct idea of the total onttum from State 
forests in respect of produce unpaid for, or paid for at rates below those 
obtaining in the market.*’ 

Taking the figures for each Province seriatim, we find that the 
outturn of the Bengal fore'its has largely increased, being now 3,909 
and 945 cubic feet per square mile of reserved and protected forests 
respectively. This increase is chiefly in the Sundarbans. The 
outturn has also increased in the N.-W. Provinces and Oudh, chiefly 
owing to Oudh sleeper operations, but the yield per square mile, 
which would be so useful for comparison, is not given. The old 
Khdm TehtU system of the Sub-Himalayan forests of Garhw41 
and Xumaon has been improved, no green timber being now re- 
moved except from previously marked trees, and the name of the 
system having been changed to Eevenue Depdt and Permit S^ttenu 
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The outturn of the Government forests in the Central Provinces 
has fallen ofiP during the last two years, owing, it is said, to the 
competition of more favorably situated private forests. 

In Burma recent events have caused a largo decrease in the 
outturn, whilst the value of the exports are Rs. 1,36,81,490, being 
Us. 81*1 per ton as against Us. 90*7 in the former year. 

The outturn in Assam is insignificant, and the whole popula- 
tion as a rule gets all its wants supplied gratis ; the leases of the 
right of collecting caoutchouc realised Us. 31,438, hut the ex- 
ports were only 6,658 maunds, as compared with 7,290 maunds 
in 1884-85, thus tending to show the gradual exhaustion of the 
supply. 

Us. 27,954 was realised by the sale of 118^ tons of sandalwood 
ill Coorg, which costs Us. 25-6 per ton to collect, the average 
price obtained being Us. 236 per ton. 

The cardamom males will bo sold in future in Coorg in 21 year 
lea‘^cs, and their management vested in the Forest Department, 
though the revenue will still be collected by the civil authorities. 
The exports of paclauk from the Andamans amounted to 440 tons, 
and it is anticipated that shipments of this valuable timber to 
Europe will pay a fair profit, even if the price is not higher than 
that of greenheart. 


Under Financial Results wo have the following figures :■ 


No 

PrOTiDC««. 


Rovenue. 

Borylns. 

Deficit. 

Proportion of 
Hurplusto 
groN Revenae. 

1 

Bombay, • • 


Bs. 

33,66,280 

Bs. 

15,26,826 

Ba. 

• • 

Per cent 

45 

2 

Burma, 

,, 

20,28,850 

8,72,907 

, , 

43 

8 

North- Weatem Provinccd 
and Oudh, .. 

14.61,405 

4.86,976 

• • 

88 

4 

Madras, 


11,08,650 

2,60,678 

• • 

22 

6 

Central Provinces, 

• a 

10, .86.804 

5,01,462 

, , 

67 

6 

Punjab, •• 

• • 

8,50,419 

1,74,036 

• • 

21 

7 

nengal, • • 


6,07,482 

2,27,033 


88 


Berar, 

• • 

8,19,851 

1,60,609 


50 

9 

Aaaain, 

• • 

1,96,656 

14,838 

• ■ 

10 

Coorg, 

* t 

89,886 

23,606 

27 

11 

Andamans, .. 


28,044 

.. 

13,^1 


13 

Baluchistan, • • 


14,062 

14,708 


887 


18 

Imperial, •• 



78,637 

6,772 

• • 

14 

Ajmore, .. 

Forest Sarvevs (Berar), 
Forest School, . • 


9,697 


• • 

16 


631 

• • 

42,809 

• • 

16 


273 

• • 

28,966 


17 

Forest Sarveya (Imperial), 

202 

•• 

18,978 

• V 


Total, 

•• 

1,12,06,846 

41,30,794 

• • j 

3T 
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** The gross RerenDe rose daring the jeer from 102 lakhs to 112 lakhs, 
which oonstitates the highest figure yet attained to since the Department 
was first organized. 

«< The surplns Revenoe for the last five years is shown in the following 
Table, from which it will be seen that the sarplns obtained daring the 
present year was only slightly inferior to that of 1888-84, the largest 
hitherto made 
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Yotf. 

Banzai 
rmiilcai y 

Madras. 

Bombay. 

Total. 

Berar. 

a rand Total. 


14b. 

Rs. 

Rs 

Rs. 

Rs. 

lU. 

1661-82, 

23,04,184 

2,03,489 

0,58,936 

81,00,009 

80,520 

82,47,135 

1882*83, 

2G, 42,042 

2,01,090 

6,11,583 

87.15,815 

1,80,900 

88,62,275 

1883-84, 

29,05,007 

1,00,971 

9,38 928 

40,11,596 

1,30,390 

41,47,902 

] 864-65, 

17,80,404 

2,70,411 

9,96,119 

30,52,904 

1,10,000 

81,03,600 

16S6-86, 

22,24,091 

2,00.076 

15,20,825 

40,12,494 

1,18,800 

41,80.794 


Under the different provinces, we find that the surplus has in- 
creased in B(‘np;al and has decreased b} Us. 65,000 in the N.-W. 
Provinces and Oudh, it has fallen oft' slightly in tho Punjab, and 
has risen by Us. 60,000 in the Central Provinces, in spite of tho 
decreased sale of timber and fuel, whilst in Burma it has increased 
by Rs. 4,14,150, owing to the largo sales from Government dep6ts 
in spite of the low price of teak, and the falling oft' in sales of pro- 
duce to purchases. In Coorg there is a falling oft' of Rs. 12,586 in 
the surplus, owing to less tiinl)er and sandal wood being brought into 
dep6t and reduced income from cardamoms. In Ajinore there is 
still a deficit of Rs. 6,772, whilst Rs. 60,000 worth of produce 
are given free to the people. Matters are improving in Balu- 
chistan, where the deficit was only Rs. 837. 

In the Andamans the deficit of Rs. 13,091 would have been a 
surplus of Rs. 19,700 had tho timber supplied to local depart- 
ments been properly entered by book transfer to the credit of the 
Forest Department, which was not done. In Berar, tho surplus 
increased by Rs. 16,073, but there was a sorions falling off of re- 
Tenne from nnclaased forests which was not explained. 

The surplus fell by nearly Rs. 10,000 in Madras, and increased 
by ihe splendid sum of Rs. 5,30,706 in Bombay, but this is said to 
be due to temporary causes, so that the permanency of such a 
high income cannot as yet be hoped for. 
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The review closes with a statement of the exports of forest pro- 
duce from India which wo give — 


Articles. 


Quantitt in tons of 20 

OWT. : IN THE OABE OF 

Teak, 60 cubio feet. 


Valuation at poet of 
shipment in 1885-86 


Average of 


6 years, 
1880-81 to 
1884-85. 


In 1885-86. 


Total. 


Per ton. 


Hb. 


Sb. 


OaontchonO) 

Shelhlao, ... 

Lao-dye, ••• 
CardamotnB, 
Bandalwood, ebony, and 
other ornamental 
woods, ... ... 

Cutch and gambier, ... 
Myrabolams, 

Teak, ... 

Total in 1885-86, 

„ 1884-85, 

Increase in 1885-86, 


488 

4,502 

164 

96 


828 

5,606 

89 

184 


6,56,204 

48.96,417 

81,680 

5,60,012 


2,001 

784 

855 

4,179 


18,146 

21,798 

55,048 


(Not known). 
10,268 
85,297 
50,076 


4,47,256 ( 
25,28,894 
29,98,647 
55,05,155 


Not known). 
246 
85 

no 



8,47,860 
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Queries and jSxTRACTS. 


M. Potaium’s Jourkbys in East Tibet and East Gobi. — A 
condensed report of the resnlts obtained hj the three years’ jonm^ 
of MM. Potanin, Skassy, and Berezovsky, in Cliina, Amdo plateau 
of Tibet nt the sources of the Honn^ho, and East Gobi, has just 
appeared in the lius^sian Jzveatia of the Geographical Society (iii. 
1887). Without repeating what has already been mentioned in 
his letters, M. Potaain gives in his paper a masterly sketoh of the 
physical characteristics of the various regions explored by his ex- 
pedition. 

The route followed was from Poking, across the Utai-shan 
mountains which border the Peking depression in the west, and 
where the well-known Utai Buddhi^^t monasteries are situated, to 
the city of Kuku-khoto. Thence south, across the Ordos region, 
to Lan-tchou, capital of the Han-su provinoo, and to San-tchuan 
on the middle ilonng-ho, where M. Potanin spent the winter of 
1884-85, while M. Skassy wintered at the above city, and M. 
Berezovsky at Hoi-siang, on the Sy-tchuan frontier of the Han-su 
province. Thence the exjiedition proceeded south-east to Min-tebeu 
on tho Tao-ho, and to Sun-jian. Lun-an-fu was the utmost point 
reached towards the south, and the expedition returned to Lan-tchou 
to spend tho second winter at tho Humhum monastery, close by 
8i-nin. Tho third summer was spent for the return journey, which 
was made vid Kuku-nor, across tho mountains which sejiarate the 
Tsaidam from the Mongolian plateau, and tho cities of llan-tchou 
and Su-toheu. Then, taking a course due north, tho expodition 
crossed the Gobi, as also several ridges continuing the Ek-tag Altai 
in the east, and the Hanghai ridge, and reached the Orkhon i liver, 
whence it proceeded to Kiakhta and across Siberia to Russia. 

The Peking plain, covered with fertile loess, is separated by a 
Bcries of three ridges built up of gneisses and limestones, from the 
plateau of the Ordos, watered by the middle Hoang-ho. Of Em o- 
peans, only M. Przewalski, the missionary Hue, and M. Potanin’s 
expedition have visited the Ordos— a plateau about 3,800 feet high, 
covered with shifting sands, the best part of which is on their 
eastern border. Owing to the moistness brought by the numerous 
streams which flow towards the Hoang-ho, the sands on the eastern 
border are not so bad as those descriM further west by M. Prze- 
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walski, and "the harklians are covered with bushes of ShyavyJc^ 
ArtemisicB, Iledysmutyn Icuvi, and thickets of the Pugwaium 
nutum — a new shrub discovered by Przei/^alski ; sometimes dark 
growths of Thuja cover the harkhara. The hollows between the 
sandy hills are either covered with some bushes or occupied by the 
fields of the Mongols, who chiefly grow ietaria^ buckwheat, and 
h(mip. The wot depressions, covered by meadow-grasses and partly 
with Halophytes, and called tchaidama^ are enlivened by the herds 
and the mud huts of tho half-nomadic Mongols. The sands are 
steadily moved by the winds from tho south-west towards tlu' 
north-east, and this constant motion explains why the Chinese ga\o 
to the sand-dcsort tho name of Sha-he, or “ llivor of Sand.’’ 

In the highlands which connect tho Tibet mountains with those 
of Shan-si tho expedition spent fifty days. Thick layers of loess 
cover there tho horizontal layers of salt-boaring sandstones and 
conglomerates. The region is a high plateau deeply burrowed ])y 
tho cauona of tho rivers, which sometimes aro 2,000 feet deep, and 
aie cut both through the loess and the 8and•^tonos. The narrow 
ciuHnia are mostly waterless, while tho broader ravines are watered 
by rivers and therefore aro the seat of many villages. There is 
little w’ind or rain, and the atmosphere is charged with du&t. 

Ill Tibet tho expedition cros-sod only the Amdo plateau, separa- 
tod from tho Mongolian plateau by the Nan-shan ridge. For 400 
miles the expedition erosnod there a region, the lowest parts of 
which rise above 7,000 and 8,000 feet. Even tho lloang-ho at 
Gui-dui has an altitude of 7,000 feet, and the valley of the E-t'sin 
at the Pabor-tii-sy monastery is 8,000 feet high ; tho valleys of the 
Urunvu and tho Tuniun-guan are at altitudes of from more than 
9,000 to 10,000 feet. The highest parts of tho plateau rise, how- 
ever, to 12,000 feet, and Lake Kuku-nor is spreading its waters at 
tho height of Alpine peaks, a.e., 10,700 feet. Still higher grassy 
plateaus, where it never rainfe but often snows,* and marshes spread 
over large areas, rise to the south of tho lake. Only a few of the 
mountain-ridges which inclose this plateau are snow-clad. It has 
a quite original flora, discovered by General Przewalski. Forests 
are few ; as to the high meadows, they are inhabited by nomad 
Tangntes, and, on low^er levels, by a mixed population of Chinese 
and settled Mongols described under the name of Daldas. 

The Alpine highland*^ watered by the northern tributaries of the 
Blue River, which separate the Amdo high plateau from the 
Chinese lowlands, are the most picturesque part of China. The 
routes which cannot follow the bottoms of tho narrow and ro(^ 
valleys pass over the mountains, flights of steps being cut hi 
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rooks, or woodon balconies being bnilt along the steep slopes 4 of the 
rooky hills. Suspended bridges, swinging under the weight of a 
mule, cross streams whidh flow in a succession of rapids and water- 
falls. The Chinese monsoons deposit all their moistness .on the 
south-eastern slopes of the mountains ; thick forests of conifers on 
higher levels and of deciduous trees lower down, clothe the moun- 
tain slopes. Maples, lime-trees, oaks, Ilelwiagia and a number of 
shrubs and climbing plants are growing in impracticable thickets, 
while all crags are thickly covered with ferns, mosses, and orohids. 
Mollusks and IlelLi) cover the crags by thousands. And 

finally at the foot of the mountains the sub-tropical flora — paliiK>., 
bamboos, i)anana-tr(H)s, and ten-trees — makes its uppi'aranco. 

The villages and the towns — clean and well-watered — are strik- 

picturcx^jne, as the bouses (with windows, like our European 
Liwelling-.) an* built in the •'hape of amphitheatres on the slopt^s 
of the bt(»ej) lore^t-cJoth(‘d liilN. In somo towns the roofs of the 
houses arc the workslio])s and sitting-places of tlio inhabitants. 
The vall<‘y of the ‘‘Golden Lakes” — Kser-ntso — with its back- 
ground of snowy peaks is especially picturesque. 

A** to the region crossed between the Aindo plateau and Kiakhtn, 
it is sliarjdy divided into two parts. The southern is a true desert, 
which strelclies towards the north as far as the Khangai Mountains. 
Ihe Nan-shan rises as an immense snow-clad wall on its southern 
border ; then comes a narrow strip of inhabited and cultivaied 
land, which is followed by a gravelly desert, where only a few trees 
of Ilaloxylon Amnwdend ron^ and bushes of CaJliyonum and EpJiedra 
grow liere and there, while the course of tlio E-tsin is marked by 
narrow strips of meadows covered with Elymue, The depression 
of the E-lsin, which flows into tho Gashiun-nor, has an altitude of 
only about 3,000 feet, and it is bordered in the north by ihe Tostu 
ridge, and three other parallel ridges, of which tho northern is 
snow-clad. The valleys which separate these four ridges ar<i water- 
less ; old river-beds, now dry, are seen on their bottoms, but even 
the Haloj^lon forests which formerly grew in their valleys are now 
d^ppearing, only decayed trees having been seen by the expedi- 
tion. 

As to the plateau in tho north of tho Khangai Mountains, it is 
covered with rich meadows, while the slopes of the hills are clothed 
with forests of larch ; tho Siberian cedar-tree also makes its ap- 
^ower valleys the Mongols carry on some agri- 

above account is followed by an othnogropbical sketch of the 
Wus-Uongols and the Daldas. 
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The resnltfl obt%ined by the expedition aie very important. A 
snrvey has been made of a stretch of no less than 4,400 miles. 
Latitudes and longitudes have been determined at sixty-nine plaoes. 
Two hundred photographs, 700 specimens of mammals and birds, 
a bulky herbarium, and rich collections of lizards, insects, mol- 
lusks, and rocks have been brought in. M. Berezovsky still ro- 
nuiins in the region he has become so fond of, and he wrote last 
February, from Hoi-siang, that his journeys about Si-ning and Tai- 
ichan have enriched his collection with 500 more specimens of 
birds, some of which are very interesting. — P. A. K. — Nature* 

The tkue cause op the Breaks in the North-Western Rail- 
way.* — The annual floods, which have recently occurred, and since 
1884 in the neighbourhood of Umballa and JagAdhri, have generally 
been ascribed to tho denudation of the outer ranges of hills of 
forest trees and under-growth. This would bo sufficient to account 
for sudden floods over a limited area, but is quite insufficient cause 
to explain tho marked increase in the rainfall which has taken 
place. In 1884 a very heavy downpour occurred north of Umballa, 
causing dostTuotivo damage in Umballa Cantonment ; on two or 
three separate occasions long broaohes have been made in tho 
North-Western Railway on both sides of Umballa ; and in the pre- 
sent year heavier rain has been experienced in the neighbourhood 
of Kasauli than has been known for years. 

The true cause is to bo found in the large increase in irrigation 
which has taken place, south-west of che site of these floods (in 
the districts of Sirsa and Ferozepore, 180 to 150 miles,) since the 
opening of the Sirhind Canal. 

To explain fully the action which probably brings about this in- 
creased rainfall in tho month of August particularly, it will be 
necessary to make use of figures : first, to get an idea of the amount 
of water evaporated in one day ; and, secondly, to obtain an ap- 
proximate of the quantity of water which oould be absorbed hy dry 
air, such as would generally be found over a sandy desert, before 
condensation iook place. 

Take any area 50 miles by 20 miles in the neighbourhood of 
Sirsa, and suppose that of this 1,000 square milee x^th portii 
daily under irrigation ; then allowing ^th of an inok^ didly 
evaporation, we obtain the large quantity of one million ifeio feet 
of water drawn up into the atmosphere daily. 

A cubic yard of dry air at 80* Fah. will absorbiUm same number 


* By J. Et Hiltoo, M. Inst. G.B., ExeentiTS P. W. Deptrtmsat, Fanjnli. 











of grttiiis of water. Allowing that die air alreiidy ooutanitt oO per 
oent. of full satnratioii, a oubio yard will Airtber absorb 40 gridns 
Troy ; after allowing for decrease of abeorption doe to decrease in 
the temperatare in the upper strata of air^ a cubic mile will absorb 
not less than 350^000 cubic feet of watsTi and the atmosphere to 
one mile in height over 1|000 square miles is therefore capable of 
containing 350 millions of cubic feet of water* A suildcii de- 
creased temperature of 10 degrees would predipllate 70 millions of 
cubic feet. In April, May and Juno the hottest belt of country in 
India is to the south of the district of Sirsa, extending across the 
lldjputdna desert from Delhi to Bahawalpur. 

The hot air over this part rises and is replaced by a current of 
air on the south from the Indian Ocean, bringing with it the south- 
wn<«t monsoon ; unci on the north by a current of air from the north 
and north-east, carrying with it the more highly vapourized atmos- 
])horo which has generated over the Sirsa district. This vapour at 
this time of tho year is dispersed, and only raises slightly the 
degree of moistnre in the air over the desert. 

Towards tho end of June, and beginning of July, a change takes 
place, the belt of greatest heat passes over Birsa and extends from 
Bahiranpur to Jbang and Montgomery, constant changes of tho 
wind occur, caused by greater heat on the one side or the other. 
The million cubic feet of water which is daily evaporated over the 
irrigated district is wafted kither and thither east or west, and for 
some days may accumulate $ finally, the bolt of greatest heat ad- 
vances to the north of Birsa, and the wind follows it. 

Instead, however, of being drawn directly north, it deviates to 
tho east, under the laws affecting currents of air passing from the 
south to the north, owing to the rotatory motion of the earth. 

The wind becomes a south-west wind, carrying with it the ao- 
cumulated moisture of several days ; passing over Patiala and 
Umballa, it meets with a colder air coming from the hills, and by 
the sudden decrease of temperature the vapour of water is precipi- 
tated m floods of rain. 

The same action probably takes place during a break in the rains. 
After a heavy fall of rain under the low hiUs, the belt of greatest 
heot is drawn back to the south of Sirsa, then gradually advances 
agda io the north, and a repetition of the flood occurs. 

U may be aligned from this, that the larger the break in the 
^ iM^i^iibourhood of Umballa and L^ore, and the greater 
iki^heat, the greater and more severe the flood of rain will be when 
it at last bur^. — Ifidifn Engineering. 

2ie JOiA Ebvemb^i^fSST. 
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Thb Fobbstbt Cohmittse.— -Thii Committeei appointed to oonsi- 
dor the best mode of promoting forestry and arborionltnre, met 
on Wednesday last, under .the presidency of Sir Edmnnd Lech* 
mere. 

The Bev. John H'Lellan, PjfCncipal of the Boyal College of 
Agriculture, Cirencester, was examined with regard to the kind 
of practical instruction given there. They had 87 students at the 
college, and they were instructed in levelling, mecbanios, chemis- 
try, botany, and general farming. They had ample opportunities 
for teaching forestry in the Forest of Dean. A school for forestry 
might be started in connection with the Boyal Agricultural Col- 
lege, but if a National School of Forestry were established, it 
would require £100,000. He believed that a much higher in- 
struction in forestry would be a commercial gain to the country. 
In Scotland, where forests had l)oon planted, the value of the land 
Lad increased as much again as arable land. 

Lord Ducio, Chairman of the Royal Agricultural College, was 
next examined, and said ho was of opinion that all estato ngoiits 
should study forestry. The students at the Royal Agricnhunil 
College varied ; they had men who had been colonels in the 
Army, commanders in the Navy, Indians, and foreigners. Mon 
could live as economically as they liked when at the college. 

Mr. Elliott, of Ledbury, Gloucestorsliire, thought the Forest of 
Dean would bo an admirable place where experiments of forestry 
might bo made. The development of forestry would undoubtedly 
bo a national giiln. 

Lord Bathurst said his park adjoined the Royal Agricultural 
(College nt Cirencester, and he had woods extending over 2,500 
acres. He should ho glad to give facilities for lectures and illus- 
trations on forestry to he given in his park. He thought there 
was only one alternative on this question ; they must either go 
in for a very largo scheme or try and supplement the present sys- 
tem of instmetion by enlarging the Royal Agricultural College, 
lie did not, however, think that forestry should receive more sup- 
port from the State. 

Sir James Campbell, Manager of the Forest of Dean, said the 
forest contained 16,000 acres covered with wood. They trained 
their own men in the west of England for forestry purposes. He 
thought there should be a representative body for forestry, hut he 
did not think the scope for forestry in this country was sufficient- 
ly largo to require a national school, the education given at the 
Bqyal Agricultural College in his opinion being quite suffioienl, 
Tte witness gave the result of the advantage of tranjplynting 
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trees, wliioh serenj of the OAnmiittee bM ifw evidenoe of o most 
yalnable kind. 

Mr. Brittain, timher merohaiii, Wohrerhampton, gate iomo in- 
formation as to the importation of foreign timber, a^ 

The Oommittee then adjourned.-* TYiiiier Tr&dB§ Journal. 


Ltoht AKn THB FoRMATioK Of FL0wnt8.-njP^f. Saohs gires de- 
tails of the oxpennionts from y^luoh he has oome to the oonclnsion 
that the ultra-violet and invisible rays of the solar spectrum are 
f‘spccially effioaoious in the development of flowers. The experi- 
ments were all made upon the nasturtium {TropcBolum fnajus). 
If the rays of the sun are made to pass through a solution of 
sulphate of quinine, the ultra-violet rays are entirely absorbed or 
transformed into rays of loss rofrangibility, which are visible and 
oi a light blue colour. If a plant is made to grow behind a screen 
of sulphate of quinine, the vegetative organs continue to be normally 
do>(*lo})(‘d, but the flowers are entirely suppressed. Twenty-six 
plants tlius grown produced between them only a single feeble 
flower, while twenty-six othc t plants grown under similar condi- 
tions, but behind a screen of pure water of the same thicknesB, 
produced fifty-six flowers. 

The learned Professor believes that extremely small quantities 
of one or more substances formed in the loaves cause the formation of 
materials which are conv(*yod to tbi^ growing points to take the 
form of flowers. Acting like ferments, an extremely small quan- 
tity of those flower-forming principles may act upon large quanti- 
ties of plastic substances. It may bo assumed, then, that there are 
three distinct regions of the solar spectrum, differing from each 
other in their physiological action : tho yellow rays and those 
near them oauso the decomposition of carbon dioxide, and aro 
active in assimilation ; the visible violet and the bine rays are tho 
agents in movements of irritation ; and the ultra-violet rays aro 
those which produce in the green leaves tho substanoes by means 
of which the flowers are developed . — ScierUific Amertoam,. 


Fouestb as PaotBonoN against Floods.— The “Englishman” 
asks : — Are forests on the slopes of hills in India any protection 
against the flooding of rivers ? ” and then goes on to say It 
has hitherto been commonly believed that they were, and the 
nbsenoe of timber in many places has been greatly deplored. But 
Mr. Turner, tiie Agent to the Qovempr-Gfeneral in Visa- 
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IpifNitani, ims oome forward to deny the tmth of this accepted the* 
ory, so far at least as many parts of the Madras Presidency are 
conoemed. In the many jangles on the hills which Mr. Tomer 
has visited, he has never seen a single spring of nsefiil dimensions 
issuing in the hot weather from the hill-sides in Soothera India. 
Rivers in that Presidency almost invariably have their origin on 
plateaux and in sloping valleys, and are formed by the gradual 
off-flow of the rainfall of the country. All we can say is that, 
while this may be true of Madras, it is equally true of the hills in 
some parts of Northern India that the water rushes down the hill- 
sides very much as if they were corrugated-iron roofs. Torrents 
and floods are thus formed, and to the hills we must look for the 
secret of the disasters by which communications are annually cut 
off, and the Government of India at Simla is left suspended in the 
pr^icament of Mahomed’s coffin. Madras, it seems, is more for- 
tunate.” 

Analysii^of Forest Products. — ^Tho following extract from tbo 
report of R. Romanis, Esq., D. Sc., Chemical Examiner, Burma, 
is of interest to foresters : — 

** The most interesting of these was the wood of Artocarpua integri- 
folia^ which yields a fast yellow dye much used by the natives. It may 
be extracted by boiling the wood with water, but more conveniently with 
aloohul. As thus prepared it is a resin resembling the colouring-matter 
of turmeric— 

Oompoaition^ 

Carbon, ... ... ... ... 61*07 

Hydrogen, ... ... ... ... ... 6*07 

Oxygon, ... ... ... .«• ... 8I‘6G 

Total, ... 100*00 

The leaf of tbo teak tree when crushed yields a red dye which dis- 
solves in alkalies, forming a blue or violet solution. It is a mixture of 
two or more substances. The colour is principally dne to a crimson 
body which may be separated from the others by ether, which dissolves 
it. It forms insoluble compounds with lead and baryta. ' 

• The mm tree, used os a febrifuge in India, yields a resin which ap- 
pears to be the active principle The examination of it is not finished. 

^^Orgome Jna/yses.— These were various products from teak examined 
at the instance of the Forest Department. There is a dye resembling 
litmus extracted from the leaves, while two or ffiree may be prepared 
from the resin which contains a qninone hitherto unknown from which 
they are derived. This sabstance also is found in teik-tsr. The quan- 
tity varioB with tbo age of the tree, being greatest in old trees.” 
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Notes on a Tour in the Forests of the Austrian Salzhammergut ” 
in Decemher No,^ Vol. XIIL 
Map, for * Sarslain/ read * Sarstein/ 

Page 566, line 13 from bottom, and in map, for * Gosan,' read 
• Gosaa.' ♦ 

„ 556, line 9 fron^ bottom, for * Enus,’ read * Enuo.’ 

557, „ 1 G, and in map, for i Gosanmuble,' read * Oosaumuhle/ 
^ ^2^ for * thin,’ read * their,’ 

„ 7, after ‘ not,’ add ‘ , not.’ 

„ „ 22, /#r- * officers,’ read * officer.’ 

n read * has beea,’ 

566, „ Ah after ^ may,’ aid ‘ not/ 

„ „ 19, he/ore * forest,’ add * our.’ 
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THE ROAD TO PANGI (CHAMBA). 

Fkom Chamba to Kilar in Pangi thoro are seven marches as 
follows : — 

Elovation 

Masnind, 4,000 feot, 12} mileB, road very steep and bad in parts. 


Kalel, 

4,000 

1) 

H 

If 

iDOHtlj easy, but parts steep. 

Tisa, 

6,000 

1) 

12 

91 

91 11 

Alwas, 

7,000 

11 

12 

91 

»» 

Salrandi, 

11,000 

»1 

11 

91 

steep in parts 1 cross Saoh Pass 

Donai, 

10,000 

11 

7 

It 

„ „ 1 14,828 feet. 

Kilar, 

8,400 

11 

10 

91 

steep bat good road. 


An alternative for tho two first is Tundu (5,000 feet), 12 miles ; 
Chunan (forest liouhe 0,500 feet), 12 miles ; Kalel, 6 miles. 

The regular road from Chamba to Pangi is, as stated above, vid 
Masrund to Kalel, but this has many drawbacks ; in the first place 
the road is badly laid out, violating all scientific principles, parts 
of it being so steep that to call it a bridle road” is a mere 
mockery. The easiest way to ascend these parts is to get off 
one’s pony and drive him ahead or load him. Again, after going 
up a miserable road, too steep to ride, one finds one has imme- 
diately to descend just as bad a piece. This sort of thing is, 
to a well regulated mind, simply maddening, and on arriving at 
camp one finds, as stated by Andrew Wilson in his AIknIo of 
Snow, ” that feelings of exasperation are in the ascendant.” 
The Chamba State is not remarkable for good roads anywhere 
{exc^ in the Barmaur valley), but there are places on this ** Main 
road to Pangi ” that could not be surpassed for vileness in any 
country, and yet there have been European officers as Superin- 
tendents for many years. Those who have not constructed roads 
are apt to imag^ that they cost too much to be thought of, yet 
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an excellent road could be made through this line of country for 
about Rs. 200 to Rs. 300 per mile. Another dra^^back in the 
Masrund route is, that it is on the south side of the range, and is 
thus exposed to the full rays of the sun. A much pleasanter road 
is that up the Sao valley vid Tundu as far as Ealel, at which place 
the main road is again joined, onwards it is not so bad. The first 
march up the Sao valley is about 12 miles to a place called Tundu, 
rideable for about 7 miles, at a walk, then merely a footpath ; this 
route has one great advantage, that of being on the northern side 
of a range, so that starting at about 4 p.m. in summer, one can 
travel in shade nearly the whole of the first march, and next day 
by starting early, bo up at a high elevation before the sun appears. 

The Raja is making a grand road up this valley to his Sao 
“ Kothi,” which will join the old Hul-Chdnju road, and this will, 
when completed, probably become the “ main road ” as far as KaleL 
Beyond Tundu the Forest Dejxirtmont are making a good bridle 
path, which will in time nearly join on to the new Sao road, leaving 
a connecting link to ho improved. From Tundu onwards the 
road gradually ascends at an easy gradient to tlio top of the Riind- 
har range, and then as easily desc(‘nd8 through the Ohatri-Sikri 
forests to Kalel, a distance of Ifi to miles. At present this new 
road has only reached to about a mile above Tundu, but will 1)0 
extended next year. It is a good road abont (> feet wide, and, 
including walling where necessary, stone causeways at nallas and 
a little blasting, has as yet cost only Rs. 150 per mil© for 8 miles. 
It passes over the range at al>ont 0,000 feet elevation, and conti- 
nues on through the Ohatri-Sikri forests to the village of Chunan ; 
it is the main road here, of a system that will in time traverse the 
whole forest, being joined at various points by footpaths 2 feet to 
3 feet wide, costing Rs. 30 to Rs. 60 per mile. The descent from 
the Pass is through glorious forest scenery to the village, on the 
boundary of the forest. Just above the village on an open spur, 
but sheltered by a grove of grand oak trees, stands the forest 
house. This was built in 1886, and is a neat little house con- 
struoted entirely of deodar timber, containing one central room 
and two smaller ones, verandahs, &c. 

It is a comfortable clean little place, and cost Rs. 540 exclusive of 
the value of the timber. This stylo of house is preferable to the 
old one of kucha walled bouses that used to be built, and experi- 
ence has shown that these wooden houses last fifteen years or more 
with very little repairing being required. 

The house was a necessity, because there will be much work in 
this valley. The three forests of Cbatri, Sikri and Rupeni, whioh 
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mdjoin here, contain in all over 2,500 acres, a vory iar/^e block for 
the Ohamba State. Besides the destructive part of forestry, vtr., 
felling, a great deal of regeneration work of all kinds is being done 
here. There are seven nurseries well stocked with deodar plants 
for future planting. A great deal has also been done' in the 
way of cutting out and girdling inferior species in the vicinity of 
debars ; portions have been closo(i to grazing with excellent results, 
and many places have been terraced under seed-l)earing deodars, 
these have been most successful ; in many instance*^ the terraces 
have the appearance of well stocked nursery beds. Where the in- 
ferior species have been cut, are to he seen hundn^ds of deodar 
seedlings, and though many die the first year, still sufHciont survive 
to ro-stock the area. Among the inferior species the “ killar ” (Pap- 
rofia Jaifjhn wohUana) gives the greatest trouble, as each tree, as it 
were, is composed ot perhaps twenty or more stems, all of which 
have to be cut, besides wliicli, it coppices very freely. Planting of 
deodars has also commenced in Cbatri forest, and will go on regu- 
larly now. 

These forests have boon recently worked for sleepers, but still 
contain some 3,000 first class deodars, which will lie felled ten 
years hence. The distance trom the slt‘Oper works tx> the river 
Siul (a tributary of the Eavi) varies from 5 to 8 miles. The 
6l(*e{jer8 are partly dragged anl partly c|pried by Kashmiris, who 
come from the Pilnch country, and aie a fine athletic race ; they 
come over yearly to the work, to the number of 200 or more. In 
the steep parts of the forest tliey drag the sleepers over a path 
made for the purpose ; slabs are laid on the path, and the sleepers 
dragged on these by moans of an iron peg driven into the end of 
the sleeper, a second sleeper is joined on, and in this way two are 
taken down at the same time. When the more level part of the 
road is reached the friction becomes too great, and the sleepers are 
carried on the men’s shoulders, this will show what a strong sot 
these Funchis are, for those green ” sleepers containing about 4 
cubic feet each, must weigh about 160 pounds. The whole lead 
is divided into daks of some 2 miles each, and one man takes per- 
haps six sleepers a day. Just above the river there is a very steep 
bank, some hundreds of feet high, this was a great obstacle. It was 
overcome by means of a sleeper shoot 2,300 feet in length, which 
aigzags down the face of the cliff. This shoot is formed of rejected 
sleepers placed on edge on either side, the bed being made of slabs 
nailed on cross pieces, and is sufficiently steep to take the sleepers 
down of their own accord ; it works excellently. At each turn in 
the zigzag, and there are seven in the whole distance, there is a 
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soft bed of earth and branches into which the sleeper falls ; a man 
is also stationed at each turn, who qnicklj shunts the sleeper round 
into the next turn and ofiF it goes. The last portion of the shoot 
for about 50 feet is nearly level so as to lessen the speed, hut is 
kept watered to preserve an even run, and the river bed at the 
place where the sleepers finally drop into the water, has been deep- 
ened and freed from large stones to prevent damage. The sleep- 
ers take four minutes to go the whole distance, ending up with a 
graceful “ header ” into the river at the bottom of the shoot. For- 
merly they used to be simply thrown over the cliff, and of course 
20 to 40 per cent, were broken in the process ; now, perhaps, one in 
a hundred is damaged by being jerked out of the shoot. The 
highest rate paid is lie. 1-1 per sleeper for the greatest distance, and 
includes felling, logging, sawing, carriage (with cost of making 
paths in the forest) and launching ; the cost of conveyance to the 
sale depot at Lahore is 2^ annas, and ns they sell for from Rs. 
2-12 to Rs. 3-4 each, a handsome profit is made at present. The 
Piinchis who do all the carriage are the only people who will un- 
dertake it, the Charabese are too lazy, weak and well off to attempt 
it except here and there. Each Pdnchi makes between Rs. 50 and 
Rs. 100 clear profit during the season to take back to his home. I 
asked if they were not becoming very rich, but was told that there 
was “ harm zulm in t^ir own country ; they have to pay Rs. 3 
yearly for each buffalo grazed, and one anna for each sheep or goat, 
against 13 annas and one j)ie respectively in Ohamba territory. 
They say they prefer to work for us, though it is eleven marches to 
come, because in Badrawar (Kashmir) they are paid partly in grain, 
of which they do not approve. The sawing of the sleepers is, how- 
ever, done partly by (^^hamba villagers and partly by men imported 
from Amritsar. The latter do the best work, but are more expen- 
give, and if the Chamba men would only work regularly, I should 
employ them only ; but as 1 have said they are too well off. After 
working for a week it becomes necessary for them to go borne for 
a marriage or a inela,'’ and thus they are not to be depended on. 
The number of local sawyers is, however, yearly increasing, as 
they find the work pays very well, and their sawing is improving, 
go that in time it is hoped we shall be independent of outsiderg, 
wh6 are apt to make a flitting with their advances to the grief of 
ibe contractor. In another way our works have an excellent re- 
sult, and that is, the villagers can now saw up trees given for build- 
ing instead of as heretofore, backing them with axes ; in this way 
there is great economy of timber to the benefit of the forests. An- 
other point in favor of local men is that they do every part of 
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work themielTefi ; fell the tree, out the logs, and erect them for 
•awing ; the Amritsar men can only saw, all the rest has to be 
done for them by others. Still, at present their work is better, 
and they do more, as they are too far away to want leaTO to their 
homes at any time in the season. 

There is shooting to be had on the Sao yalley route, black bear, 
** gural on the steep grassy slopes, seran (“ jangdl ” in Ohamba) 
in the dark sheltered forests ; in the higher elevations there are 
many mondl and argns nil ** and phulgar *'), and of course 
‘^koklas” and “kalij” (“ kokrola” and “kolsa”) pheasants lower 
down. There are also wojdeock to be found now and then, but 
very few ; those arc driven down lo Oliainba when then* is a heavy 
full of snow, and in 1882 no less than ()8 of them were shot in and 
around the town in one or two days. The ferns are the ordinary 
mid level ones, the rarer being Poh/poriium menibrancLceum^ ATo- 
thnlrena wlha, Aspullum Thomnoni and an Anplenium (Athyrium), 
wbich I have only just found. I am told this is A, macrocarpum 
var. Atk'nuonl^ but am doubtful, a> it is not at all like the speoimen 
I have from narjeeling, wh(’re it is very common. As yet I have 
only seen it in this one f)lace, growing on a sleep cliff almost out 
of reach, at a spring strongly impregnated with iron. It is cu- 
rious how locjal some of the ferns are in Chamba, thus, I have only 
found Asplerdam pekineme on one rock near Chamba, Pteria 
WaUichiana at one spot in Majaur for<*st, Pohjpodium Stewariii 
on one rock above Alwas, P, (drynaria) rivale on a single tree up 
the Sao valley, Cheilanthea Szovitzii^ a single plant only, near Bach 
in Pangi, and yet I have been several years here, and have always 
kept a good look out as I walk along. 

From the forest house at Ohatri down to Kulel, there are two 
roads or paths, both made by the Forest Department ; by one, wbich 
runs through the Sikri forest, it is about 7 miles ; by the other 
below the llupani forest a mile or bo Iobb. This latter is much 
8tee{)er, and not as good as the other ; both pass through a very 
pretty country. A curious accident happened on the Sikri road 
last year, where it descends a steep hill by zigzags. There was a 
great mass of snow lying on the hill-side, and while two villagers 
were going down over it, the whole mass slipped down and buried 
them at the bottom of the hill ; one man managed to extricate 
himself, but the other was so deeply covered up that he could not 
be got out for several days, and was of course dead. It happened 
in March, when the snow was melting and liable to slip at any mo- 
numt, so the men sbcrald have known better than to expose them- 
celves to the danger. By the way, Mr. Editor, can you or any ef 
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jonr readers give me an authority for the word lavine,” mean- 
ing a snow-slip like the above ? Some one gave me the word with 
that signification, but 1 have never met any other huddle,” aa 
Dr. Stewart used to say, who had ever heard the word, nor can 
1 find it in any dictionary. At Kalel there are two encamping 
grounds, one the public one down by the stream in a very hot 
confined valley ; the other half a mile higher up on an open spur 
called Gutkar, hero a forest house has just been built, which will 
be very useful to* Forest officers and travellers. The only drawback 
is the distance from which water has to bo brought, but this is com- 
pensated by the cool situation compared with Kalel. In a former 
contribution was mentioned the Chamba sandal (“ chapli ”),*and I 
was rather disposed to decry it as a form of foot-gear, but sub- 
sequent experience has led me to form a better opinion of it, and I 
now use nothing else in dry weather. They are more comfortable 
than boots, which are apt to produce blisters on a hot march with 
much up and down hill walking. The local Watts” too has 
improved in the manufacture, the solo is now made of good stout 
buffalo leather, and if the “ stockings ” are sewn with leather in- 
stead of thread, they last a very respectable time, and at Rs. 2-4 
each in these days of a debased coinage, are much cheaper than 
English boots. It is quite astonishing what a number of people 
have taken to them, they now go to such places as Cawnpore, 
Ajmere, and lastly Upper Burma. In this respect the country shoe- 
maker can boat the English one, for I tried the experiment of get- 
ting a pair made by a London bootmaker, and not only did they 
not last half the time, but the cost was about eight times that of tho 
Chamba chaplis. While on the subject of gear might bo mention- 
ed a form of nether garment, whicdi I have found to surpass all 
others for hill walking ; it is something like that worn by native 
infantry regiments, and consists of knickerbockers with gaiters 
attached. W bile wearing this one has all the freedom at the knees 
which knickerbockers give, without tho heat produced by long 
stockings and the extra gain that nothing can get into the boots 
while walking. A buckle below tho knee prevents slipping down, 
and if made of khaki drill, it is the best form of trouser for hill 
walking in the summer. The great thing is the freedom at the 
knees, and those who have done much steep walking will under- 
stand this. The hill people do, for they wear a garment which 
is exceedingly free, not to say baggy, at the knees. 

But, to resume (a phrase considerably shorter than the hackney- 
ed French equivalent) the next march is from Kalel to Tiss, 12 
miles or so. The first part for some miles is an admirable road. 
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scientifioallj laid out by a European years ago, and contrasts most 
favorably with the ancient road made, I believe, to my sorrow be it 
said, by the Forest Department. The present road ascends at an 
easy slope from the Kalel nala, and then proceeds on a level, with 
steep cliffs above and below for several miles, and then desoends 
gently to the Tikri nala. A friend (G. W. B.) had a strange ex- 
perience on this part of the road in 1884. I must premise that he 
is a great shikari, and the height of his ambition for years past had 
been to shoot a leopard, and be had never bucceedod. He was 
l*eturning to Chamba from Tisa, and had with him two iox terriers, 
the remnants of a pack which had gradually disappeared hy natural 
and accidental deaths ; as there was apparently no chance of game 
between the Tikri nala and Kalel, he had left his rifle some dis- 
tance behind, and was jogging along with the dogs in front of him. 
Buddenl} a huge leojiard sprang out of somo scrub above the 
road, caught up one of th(^ dogs and ran down into the bushes 
below ; B. shouted and did all ho could to make the leopard drop 
the dug but without avail ; the other dog barked and finally 
ran after the leopard into the jungle, nnil B. could hoar its bark 
getting fainter and fainter, and could make out that it was evi- 
dently steadily following the hopard. Ho and a peon went down 
and shouted and thre\> stones without eflect ; finally he beard a 
sharp yelp and then silence, and ho never saw his dog again. 
Thus in a few moments he had missed bagging a leopard, never 
having had such a s})lendid chance, and had also lost the last of 
his dogs ! The second dog must have followed out of sheer affec- 
tion for the one taken hy the leopard, as the two wore very fond 
of one another. B.’s feelings may be “ hotter imagined than des- 
cribed.” At about 2 miles from Kalel the road passes under a 
great precij)ice, where 1 had a narrow escape some years ago, one 
rainy day, a huge stone fulling on the road, breaking it away so 
as to be almost impassiilde, within 50 foot of mo ; luckily I was 
walking, having just dismounted, but my pony very nearly went 
over the khud from fright. After crossing the Tikri nala the 
road ascends towards Tisa, finally crossing the Bagota nala over 
the remarkable chasm before described (Chamba trip), 20 feet 
wide and 160 feet deep. On the whole this is a nice march, and 
can be done within five hours going at on easy j)ace. The only 
notable fern to he found on the road is Gym, vefftita, rare in 
Chamba, which grows on some dry rocks above the road. At Tisa 
CheUanthes fragrans is very common, growing out of the walls 
supporting the edges of cultivation. Tisa is a very uninterest- 
ing plaoe, a large village for Chamba, with a kothi ” built on a 
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barren hill-side and very hot in sammer, though at an elevation 
of ahont 6,000 feet. Sand flies are particnlarly bad in summer. 
There is a forest house here, a fairly comfortable one, muoh ap- 
preciated by travellers who have been long in tents. A hospitol 
has lately been built by the Baja of Ohamba, which will be of 
great service to the surrounding villages, as this is the most po- 
pulous district in Chamba. 

The next march from Tisa to Alwas is 12 miles, and a fairly 
easy stage. The road first ascends a steep ridge behind Tisa, by 
hot and dusty zigzags, but shortly after runs nearly level, and 
passes through the small (deodar) forest of Dauri, which affords 
grateful shade and some pheasant shooting. The upper part of 
the forest, which was once a grass blank, was closed to grazing, 
and partly planted with deodar, and natural reproduction having 
also succeeded, it is now a dense thicket of nearly pure deodar, 
almost impenetrable in places, and a favorite resort of black bears 
when the millet crops are ripe in the adjoining fields. Onwards 
the road runs almost level for about 4 miles, till it rapidly descends 
into the Baira nala. The left bank of this stream is shady and 
moist, covered with a dense growth of nettles in the lower parts, 
(JJ.dioica and urena ?) which supply nearly the whole district with 
fibre for rope-making, and are also used as a vegetable. Their 
medicinal properties do not appear to bo generally known, nor 
does the yellow dye yielded by the roots when boiled with alum 
appear to be used in Chamba. Beyond the Baira nala the road 
mounts up a steep grassy ridge to avoid precipitous ground along 
the Alwas stream, which flowh through a deep chasm some hun- 
dreds of feet below, and passing at a fairly level gradient through 
the village of Sarwas, gradually descends through a shady bit of 
broad-leaved forest of walnut, maple, (&c., to the water’s edge. A 
nice little wooden bridge spans the stream at Trail, and the level 
space on the bank of the stream makes a pretty and convenient 
place for breakfast if an early stai*t has been made from Tisa. 
The four miles of road from Trail to Alwas are capable of much 
improvement ; from the bridge the road rises by steep zigzags to 
the village of Eokru, and then goes slightly downhill to Salog, 
while it might easily have been taken nearly level onwards, and 
thus avoided several unnecessary ascents and descents towards 
Alwas. A grove of fine deodars surrounding the temple of the 
Kil deo above the road is a prominent feature of the scenery be- 
yond Salog. This god is the local clerk of the weather, is 
propitiated by being bathed in milk and besmeared with ghi: a 
•light fall of snow or even rain elicits a cry of Ai Mahany 
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from the coolies who are passing. Alwas is a pretty camping 
ground on a gentle slope above the junction of two streams, the 
Sarunda and Wang, and surrounded by firs and oaks. An even- 
ing stroll into the forest with dog and gun is generally repaid, as 
koklas and mondl are numerous. Black and brown bears are' also 
to be got in the Sarunda nala, and the local shikari, Binoo, lives 
close to the encamping ground, and is always ready to show their 
haunts. 

From Alwas the next march to Salrundi is a fairly easy one. 
Salrundi is merely a camping ground, known ns “lialias” in 
these region*?. If pressed for time the traveller would not halt 
here, still a halt is well repaid, for the scenery is grand, and there 
is a charm in being up in this region of mighty mountfiins covered 
wiili cterna! snow. The road rises steeply from Alwas, passing 
at tir^t through mixed lonvst, then tlirough a bolt of pines, and 
finally emerging into the treeless upper region, which during the 
summer is a beautiful sight, the grassy slopes being carpeted with 
flowers of every hue. Midvuiy there is a large nala, called the 
Jihujopur nadi, and in this aiv to he found several good ferns — 
CryiAiHjramme crispn^ iV//m fjmcUh^ Xephrotlivui HarhigeruiUy 
Brunonianum and odontoloma^ Af^jndium Brescotiianum var. Ba- 
ker'tana, and on a rock at the sld<* of the road PoJypodlum Stewartii, 
also sonu* varieties of Asplcniiwi (Ath.) filir faunlnay such as attenu^ 
ata, dentujera and re/ascr. Above and below this nala are a num- 
ber of open spaces, known as gdts,” which arc good places for 
the brown or snow bear, in April and Soptembor, and of course 
hen'ahouts, in the forests there aro many momil and argus pheas- 
ants and snow partridges and pheasants. Salrundi lies at an eleva- 
tion of about 11,000 feet, tho Sach Pass being 14,328 foot, Thero 
is a hut under a mighty rock, hut as it is used by shepherds, no 
civilized being can stay in it owing to the vermin which infest it. 
The Sach Pass is the easi(*st in Chamha, a pony can bo ridden 
nearly the whole way to the top when the snow has melted in 
August, Perhaps the best time to cross is in June, when the 
snow is hard, and extends for some miles below the Pass on either 
side. From Salrundi to the Pass there is no road to speak of, as 
the snow obliterates it every year, but there is no difficulty in 
getting to the Pass except that on the last few hundred feet steps 
have to be out in the hard snow. Towards Dalhousie there is a 
grand view of mountain and valley, but on the Pangi side there 
is nothing to be seen, as the valley is a very narrow and winding 
one. The Sach Pass can be crossed up to about the 15th Novem- 
ber. The descent to Donai is steep, in May and June the road 
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lies over hard snow all the way, but in August the snow does not 
extend so far, and the path is a very hot and dusty one. The rare 
ferns on this road are Adlanium pedafum^ Asplenium fontanum, 
Polypodium dryopieru and PeUea yracilia, the last having a very 
pretty delicate frond. Donai is a wretched place to camp at, 
being situated at the junction of two nalas, down which a very 
cold wind blows ; attempts have been made to build a forest house 
boro, but the avalanches liave boon too much for it, and nothing 
now remains but a few pieces of stone walling. The final stage 
into Kilar is about 10 miles long, and is an interesting march, as the 
road passes through some wonderful scenery. From Donai it 
gradually descends to a bridge which spans the main nala ; after 
crossing this there is a steep ascent with several turns up into the 
Kalatope torest. The cliffs at this place rise to a very great 
height ; standing on the centre of the bridge and looking up they 
actually appear to overhang, and as the bridge is perhaps 200 feet 
above the water, the cliffs cannot be much under 1,000 feet from 
top to bottom. This is a really sheer drop, not merely a precipitous 
slope ; one often hoars of so-called perpendicular cliffs of 2,000 
feet and over, but it is difficuli to conceive such a thing, and 
if they could ho measured, it is probable they would bo found 
to bo much less. This part of the valley is exceedingly rugged 
and steep, everywhere stupendous cliffs and very steep hill-sides 
w'ith little hut grass on them. Along these cliffs are to be seen 
many “kart’’ or “ talir,” and it is perfectly wonderful how they 
can dash along at the pace they do. Brown bears are also to be 
found in this valley, both in spring and autumn. Between Donai 
and Kilar there are not many ferns worth taking, except those men- 
tioned above, and Asjdcnium mptentrioriale. After passing through 
the Kalatdp forest, whore the road is steep, first up and then 
down, the Kilar bridge is reached. This spans the Chenab river 
(here known as the Cdiaiidra Bbaga). This bridge is the usual 
“sangla” of these bills, being built of wood ; the beams are sup- 
ported by struts on either side, and it has a planked footway and 
hand rail. The span is nearly 200 feet, and the bridge is 120 feet 
above the water. These structures last very well for 10 to 15 
years, but after that they become dangerous, the centre beams 
having sagged to such an extent that they have to bo taken up 
and reversed. Before British officers came to Pangi the river 
was crossed by a “ jhula ” or twig bridge. A word of explana- 
tion as to the construction of these may not be uninteresting to 
Bucb as have not seen them. In Pangi they are generally made 
of birch, ootoneaster and Parrotia (“killar”). They do not last 
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more than one year, and moreover require to be repaired after 
every four months. For a span of 200 feet or so the cost is 
Rs. 10 only, and the work of construction occupies fifteen men 
for a week. There are two methods of construction, one in which 
the guy ropes pass through holes in posts, and in the other, they 
are taken over horizontal beams or logs about 2 feet above that 
on which the foot^-rope rests. Three large ropes or guys are used, 
one in the centre, which forms the footway, and one on each Bide 
some feet above the first. These guys are connected by stays 
along their entire length, forming a sort of netting, which is not 
however sufticiont to prevent a man falling through. The guys 
ar<‘ made of green twigs plaited together in fours, forming u slend- 
er strand, and six of the^e are twisted together into a large rope, 
too large (u be tightly grasjied, so that one has not much hold on 
tliein in crossing; the foot-rope consi-«ts of fi*.e strands only. 
The twigs lire gently heated to render them sufficiently pliant 
to l»o plaited projKTly t(»g(‘ilier. One man puts the twigs together, 
another heat', them, a third does the plaiting, and a fourth keeps 
it tight by means of wooden pins, at tlie same time stretching 
the rope as it is made. The large ropert are completed on the 
river bank, and then the worJ- of getting them across begins. 
l^Ien have to get to the other side of the river, and to do this they 
have ol'len to walk miles up the riv(*r bunk over mo&t preci])itous 
ground till they get lo a crossing place. It is quite impossible to 
cross ^ueh a ri\er as tla* (/handra Bliaga, through the water, not 
<»nly doe^ it rush along at a groat pace, but the water is icy cold. 
Having readied the opposite side, endeavours are made to throw 
o\er a lino to which the rope is attached. This is sometimes done 
by firing a bullet, to wbieli a thin string is aitoehod, but where 
jio gun is availalile they have to throw, from both hanks simulta- 
neouNly, lines, to which wooden grapnels are fixed and try to hook 
on in the water ; ha> ing done this they proceed to haul the large 
rope across, and this has to be managed with great caution, only 
a short length being paid out at a time ; if it were to fall into 
the water tliey could never haul it through the swiftly running 
river. Once landed, the guys arc made fast separately round the 
nearest trees or largo stone and securely fastened. The three 
ropes are then connected together with stays, and the bridge is 
finished. The whole structure has an airy, unsubstantial appear- 
ance, and crossing it is by no means an easy task ; the footway 
is merely the large rope with no sort of staging of any kind, in 
fact the process is slack-rope walking of a very nervous kind, 
especially as there is a rushing flood 80 to 120 feet below. To 
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add to one’s nervousness, the jhula ” has an unpleasant habit of 
swaying both up and down and sideways while being crossed, 
so that a very steady head is necessary to go across, and very 
pliant foot-gear, no one could do it in ordinary boots. From the 
bridge, the road is steep till it reaches a level with Kildr, this can 
be ridden, but most people would prefer to walk, as there is a very 
nasty drop towards the river. 

Kililr is the capital of Pangi, to dignify it with a grand name, 
for it is merely a village, with the Raja’s “ kothi ” and the forest 
house. The latter is a curious old patchwork structure, part being 
like a native house and part in English stylo. It is surrounded 
by very tall poplars, and has an excellent vegetable and fruit 
garden, especially one English apple tree, which now produces some 
hundreds of magnificent fruit. Hops were introduced into Pangi 
in 1880 and thrive very well, they are grown mostly in the Raja’s 
land adjoining tht* kothi, but apparently the villagers find it is a 
remunerative crop, for they have taken to its cultivation in one or 
two places in the valley. The staple crops are barley, wheat and 
millet, &c. Indian corn is not grown, the snow fall interferes 
with its cultivation, and the bears do too much damage. Potatoes 
were introduced by English officers years ago, and are grown in 
many villages. The country immediately around Kildr is very 
bare and ugly, the only noticeable feature, close at hand, being a 
pretty grove of deodars. Tlie view up the Chandra Bhaga is very 
grand, inigbly snow-clad peaks in the distance, and in the fore- 
ground masses of dark stupendous cliffs. At the back of Eilar is 
a high barren peak, wluire marmots are to be found ; they afford 
a very good hour’s sport with a rook rifle, and their skins are well 
worth the trouble of the climb. 

Owing to tho fort'sts having been overworked in the dim past, 
there are very few mature deodar trees now left, and the future 
fellings will be limited to a few hundred once in every five years. 
Although there are not many trees fit for immediate cutting, still 
in thirty years or so the number will be very large, as the growing 
stock is in very good condition. The natural reproduction of deo- 
dar is excellent, since the Forest Department stopped the fires 
that used to be yearly lighted without any restriction. Some 
plantations have been made, but the valley is unsuited to artificial 
incasures owing to the scanty rainfall, and tho efforts made have 
resulted in failure, partly from this cause, but mainly from the un- 
suitability of the localities where the experiments were made, thus, 
in one place much time and money were expended on endeavour- 
ing to plant up a piece of old river bed, the soil consisting princi- 
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pally of sand and boulders. Owing to the cessation of regular 
working, no forest officer now lives at Kildr, nor is it likely there 
will be one there for many years to oome, whatever works have to 
be carried out will probably be under the charge of a subordinate, 
supervised by the Chamba officer. The climate of KilAr (8,411 feet) 
is very mild in the summer, rarely rising above 80 degrees ; the 
rainfall is slight, not exceeding 30 inches, so that if the place were 
only more accessible to invalids, it would he well suited to them ; 
many travellers have likened the summer to that of England with 
the same softness in the air. Pangi used to he a regular hunting 
ground for ibex, and many English sportsmen came over in the 
spring, hut the well-known ])lucc.s have l)een too much shot over, 
C'f)ecially the once famous Tuan nala, and it is doubtful if an ibex 
with horn'i much over 32 inches could now he found. The Raja of 
C’hamlM ha^ wisely closed this nala, for the present. There are 
however, many black and brown hears all over the valley, and as 
J*angi ift easily accessible to sportsmen, more so than Kashmir, 
visitors usually find that even short leave of two months can he 
very onjoynhly spent in trumping over hill and dale. 

J. C. McD. 


(^HAUCOAL FOR GUNPOWDER. 

ENonniEs have lately been made a.^ to the possibility of making 
charcoal for gunpowder from Indian species of Cornua — dogwood. 

There are three species fairly common in the outer hills of the 
Himalayas, namely, (\ iiwcrophi/lla, C, capitata and C. ohlonga^ but 
the cost of transport to the plains would be great. It would be 
an advantage if a good substitute for dogwood could bo found in 
abundance in more accessible regions in India, and the subject is 
one w'ell worthy of an exhaustive enquiry. 

The following plants are at present in extensive use for gunpow- 
der charcoal in India. 

The common shrub Juatitia Adhatoda, which is called haheker in 
the Punjab and bansuti in the North-West Provinces, is used for 
gunpowder charcoal in the Punjab. 

Also the lower part of the stem or the root of Calotropia gigantea, 
a desert plant, is used to our knowledge in the Punjab. Colonel 
Drury, in his Useful Plants of India, in 1873, also says, page 101, 
that the root is used in the manufacture of gunpowder charcoal. 

Next, it is said that the stalks of the cotton plant (^Goesgjnum 
herh(Keum) are also in use. 
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Lastly, we are told that the Madras Government Gunpowder Fac- 
tory make use of the stalks of dal {Cajanus indicus), (kandi papu 
in Telugn and jirhar ddl in Hindustani.) The stalks are delivered at 
the factory with the surface well sinoothened. Colonel Drury sap, 
page 95, that Cajanus indicuH stalks are used for making charcoal 
required in gunpowder manufacture (W. Elliott). Firo is also 
easily produced by friction from the dried stem. 

In the above four plants we have thus inexhaustible material for 
the manufacture of charcoal for gunpowder. If any of them 
])rovcs equal in quality to dogwood, there is no need for the 
latter. 

This question should bo decided by the gunpowder factories. It 
is not so easy to decide it elsewhere, because the manufacture of 
charcoal for gunpowder requires great care, the quality of the 
charcoal being very much inAuenced by the mode of carbonization 
and the temperature. 

In England the chief woods used are the willow, the alder and 
what is popularly known as the “ black dogwood,” but which 
is really the alder buck-thorn, or berry-bearing alder (^Rhamnua 
fraiujula)^ (Spon’s Encyclopa'dia, page 882.) 

The adoption of the above woods in England was no doubt de- 
cided empirically, for it is not easy to determine wliy any particu- 
lar woods are hotter adaphnl than others. Though various other 
woods are used for coarse blasting powder, the three nafiied are 
generally scb'ctcd for the be.^t gunpowders, 

{Small wood, of about ten years growth, is in all cases preferred 
for powder-making. Alder and willow of tliis ago will be proba- 
bly 4 to 5 inches in diameter ; dogwood about 1 inch. Alder and 
willow in pi(‘ces 8 feet long, not less than one or more than 4 inches 
in diameter. Thf^ wood must bo straight, perfectly sound and 
entirely free from bark, and must hjive been felled during the 
spring of the current year. All wood is stacked on iron sleepers 
or on rows of brickwork. The dogwood is covered with straw 
thatching. 

The wood is placed into sheet-iron cylinders, and these again into 
cast-iron retorts, three of which are heated together in a furnace. 
'When clear carbon monoxide flame appears, the process of heat- 
ing is stopped. The iron cylinders are taken out of the retorts and 
placed into iron extinguishers, in which the charcoal is cooled. 
The heating process lasts about throe hours. Very much depends 
upon the temperature, so that even pyrometers are used for regu- 
lating it. Underburnt charcoal is highly inflammable. Charcoal 
prepared at 260° Centigrade ignites at 838” C., but if prepared at 
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982^ C. charcoid ignites near 676° C* The more inflammable 
charcoal prodaces a more active or violent powder. Underbnrnt 
charcoal has, therefore, found favor for some small arms powders. 

The following are analysis of several kinds of gunpowder char- 
coal ; — 



Ash. 

C. 

H. 

0. with 
trace of f 

Aider, ... 

... 1-24 

87-00 

2-97 

8-78 

Willow, 

... 2-02 

85-82 

2-88 

9-28 

Dogwood, 

... 1 71 

83-80 

3 28 

11-21 


The average d<*naities of the**o charcoals are respectively 1*37, 
1-39, 1-30. 

The analybi ‘5 of the ash of each of those woods was follows ; — 



Aider. 

Willow, 

Dogwood. 

Bilioa, 

... 4-6G 

S33 

17-30 

rhosph. lime, trace iron. 

... 25-GO 

27-10 

14-5.i 

Lime, ... 

... 2*1 -90 

27-66 

81 GO 

Magiichia, ... 

... 2-77 

4-25 

2-06 

rotesh, ... 

... 10 53 

11 50 

8 20 

Boda, 

... 2-21 

2 70 

8-15 

Sulphur trioxldc, ... 

... 1-20 

2-50 

1-22 

Chlorine,... 

... 0-15 

0-25 

0-54 

Carbon dioxide, 

... 27-82 

18-68 

20-62 

Total, 

99-84 

97-97 

99-21 


Experimonls were aKo made (according to Spon’s Dictionary) by 
mixing saltpetre and e<|iiJil quantities of the charcoals of various 
woods which were burnt together. 12 gr. charcoal with 60 gr. 
bultpctre gave the following proportions of gas in cubic inches : — 


Elm, ... 

Ciibu’ inches 
of gHB, mcaii, 
... 62 

Willow (Salic alba). 

Cubic inches 
of gas, mean, 

... 77 

Oak, ... 

... 

62 

Alder, 

... 74 

Mahogany, 

... 

58 

Filbert, 

... 72 

Willow (oveiheated), 

... 

63 

Fir, 

... 66 

Oak,... 

... 

55 

Chestnut, 

... 66 

Buck-tliorn {Bhammu frem- 
jfula), 

82 

Hazel, 

... 66 


This last table shows that good charcoals are those which develop 
most gas. Beyond this no definite rules exist about the qualities 
of woods suitable for gunpowder charcoal. Only there is a ten- 
dency to younger wood and to shrubs. The latter particularly in 
India. It is, however, possible that amongst the enormous num- 
ber of full sized Indian trees there may be one, or another, the wood 
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of which may be of excellent quality for making jpin powder char- 
coal. The necessity for enquiry seems certainly indicated. For 
the present a few woods have been selected at the Dehra Dun For- 
est School for experiments, namely-— . 

Adina cordifolia^ Butea frondosa^ 

Randia dumetorum^ Bolarrhena antidystnterica^ 

Gardenia turgida^ 

also charcoal from the species of Comus already mentioned, is be- 
ing prepared in JaunsAr, and specimens of each kind will be sent 
to the Kirki factory for report. 


TREATMENT OF BAMBOOS. 

With reference to Mr. Mendes’ note on the ‘Reproduction of 
Bamboos ’ in the December Number, I should like to be allowed 
to ask him to give your readers some information as to the data 
upon which the seven propositions he lias made have been based. 
I have read them over carefully, and have been particularly struck 
by his adoption of arbitrary figures, for instance — 

Proposition 1. Why 25 ? why not 20, or 30, or any other 
number ? and can ho show that in any species with which he is 
acquainted, clumps of 7 years possess usually 25 halms. I imagine 
the species he is referring to is the Pendrocalanius Ilamiltonii^ the 
common bamboo of the Darjeeling lower hills, which, I believe, 
extends into Assam eastwards, but is otherwise only of very local 
importance. Has Mr. Meiides carefully planted this bamboo (or 
whichever one it is) and recorded his observations on the number 
of .shoots sent up the 1st, 2nd, .Srd and subsequent years from 
definite experimental clumps ? If so, the record of his observations 
would bo valuable, and I. hope he will give it us. It would be a 
valuable basis for working plan calculations if it could be shown 
that, even on an average, a 7-yoar old clump of a particular species 
may be expected to give 25, or any other number of full-size 
halms. 

Proposition 2. Here again, why 8 ? why not 5, or 10, or 15, or 
any number up to 25 ? Why also should each stem be 7 inches 
in girth ? What species does he refer to, and has ho made any 
experiments to show that 7 inches is the average girth of mature 
halms of that species, measured at such and such a distance from 
the ground ? 1 take it, 8 is the number arbitrarily suggested as 
being one-third of the number of halms. 

Propodtion 3. Here again, is it not intended to say ‘ one-third 
of the number of halms ’ ? Has Mr. Mendes taken any steps to 
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estiinate the ^ avmge growdi per dump per year,* by ^hiob I take 
it he means the 'average yearly increase in numter of halms * ? 

Proportion 4. Does 2^ feet in height correspond, in any parti- 
cular species, to three nodes length ? If so, in what species ? The 
fact is, that in most bamboos I have come across, and particularly 
in BambtLsa, the internodal spaces at the base are considerably 
shorter than those higher up, and very variable in their own 
length, and therefore to give the height at which a balm should he 
cut at so many nodes from the ground, would be liable to mislead. 
And why does Mr. Mendes fix upon 2^ feet ? I believe I havey 
myself, occasionally, arbitrarily fixed the height at which bamboo 
halms should be cut, at a maximum of 6 inches or 1 foot, 1 do not 
quite remember which, but my object was to secure loio cutting, 
while Mr. Mendes appears to wish to secure high cutting. Can he 
tell us why he wishes to cut halms at above a cubit in height. I 
should have thought that such a practice would be rather wasteful, 
and would leave unsightly stumps to rot off and propagate firo 
when dry ; but possibly ho has good reasons for his views. 

Proposition 5. Mr. Mondes is probably right in fixing three 
years of age as the maximum ago for cutting, but it would be 
interesting to know what his reasons are ; and also if he has really 
ascertained by observation that the cutting of the first year’s shoots 
kills the clump, in any partieulo’* species. Sir D. Brandis, in a 
most useful note, incorporated under Bartihusem in Hackel’s ac- 
count of the Grasses in a newly published part of Eugler and 
Prantl’s ‘ Naturlichon Pflanzonfamilien ’ says that “ when one 
cuts away all or too many of the halms of a bamboo-clump the 
rhizome is weakened. It then brings out for a series of years, 
only thin stems, until continued activity has again strengthened 
the leaves,” and this accords with my own observations, which in 
the case of Bamlmsa arundinacea are distinctly that when the whole 
clump is cut down, thin twiggy shoots only are produced for a 
year or two, but afterwards these get gradually stronger and even- 
tually big halms appear again as before. 

ProposUwn 6. This seems quite right, but the reasons should 
be given. The removal of dry stems and stumps will prevent fire 
doing more damage than can be helped ; and will give space for 
new halms to develop in ; besides making it easier to cut market- 
able ones. 

Proposition 7. This too seems quite a proper provision. 

The little piece of experionce at the end of Mr. Mendes’ letter is 
interesting, but it would be the more so if he could develop it and 
give an account of the observations upon which he based it. 1 am 

Q 
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inclined to think the generalisation is rather hasty, and that there 
may haTe been other reasons for the better prodnotion of the 
planted clumps, such as better soil, more light, &c. 

The fact of the matter is that the whole of our present knowledge 
of the life-history of the Indian species of bamboo, and of the 
sylviculture of the BambuseoBj is very small, and we badly want 
exi^riment and the record of careful and protracted observation. 
1 remember that, some years ago, under the orders of Government, 
at the time of the discussion of Mr. lloutledge’s proposals to utilize 
bamboo shoots for paper stock, two sample areas were planted at 
Bamunpokri in the Darjeeling Terai, one of Dendrocalamus HamiU 
fonu, the other of Bamhim Tulda (1 think). Perhaps Mr. Manson, 
who did the work, took some notes on the development of the 
clumps which, I believe, reached working-size in about five years, 
and noted the number of shoots produced in successive years. At 
any rate 1 may suggest that, as Mr. Mendes is interested in the 
subject, ho should ask permission to make a new experiment in a 
proper locality and record results. He cannot expect that any one 
should supply him off-hand with a set of definite rules for the 
management and working of clumps, to be applied to all species and 
generally. Even the three-years’ rule would sometimes require to 
be modified, as, for instance, when the demand is for basket mate- 
rials, for basket makers usually require young and comparatively 
soft stems to work with. It will be very useful to have the whole 
subject discussed in the ‘ Forester,’ but it will be still more useful 
if those who have made definite observations and experiments will 
record the results statistically. The species which it is most im- 
portant to observe are — (1), the male bamboo, Dmdrocalamus 
Btrictw, of the dry hills of the North-West, Central and South India; 
(2), Bamhusa aruncfinacea, the thorny bamboo of the valleys of the 
Peninsula ; (3), Bambusa Tulda^ the common Bengal bamboo ; and 
(4), Dendrocalamus Hamiltonii^ the common, but poor, species of 
the Eastern Himalaya. 

Kbw, j j. s. Gamble. 

12th January, 1888, f 


DATE CULTURE. 

The following is an extract from a letter by Dr. Bonavia to a 
friend in this country : — 

“ 1 am very glad to find that you have started experiments on date 
oultnre. Depend upon it a great deal can be made out of this tree, in 
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wkma toilB «id iaoiliiies. It wovld be edrtaeUe le ity some of the 
eoedlmgi wider Ttrioae eonditione— 4iioh •• on the benki of otnols end 
weter-oonreee— on the edgei of eelt lekes, on drier irrigable land, and 
on dry onirrigable land ; in order to aeoertain what soil and oondiliona 
are beat enited to it. Like all other fruit trees, it will bear a great deal 
of cnltiration, and the more care is given to it, the better and larger the 
prodnoe. In Egypt they manure largely with pigeon droppings, but any 
rotted manure will do. When the trees begin to froit, manuring and 
care produce choicer fruit as might be expected. 

** 1 have been exploring the literature of the date tree, principally in 
oonnootion with its cultivation in Northern Africa. It is wonderful to 
see what has been done. All the information I have collected 1 have 
recently submitted to the Government of India. There is no doubt of 
success in many parts of India, provided the scheme is kept going for a 
number of years, and the interest in this important subject not relaxed. 
The point is to keep it going by the aid of Government snfficiently long 
to enable natives to see the result. Then they will carry it on without 
much supervision ont of self-interest. 

^ It is marvellous to read what the Arabs and Berbers have done with 
ibis tree near the salt marshes of South Tunis and Algiors. Trees are 
to bo counted there by millions, the people living upon little else than 
their fruit. 

In certain places they have to draw water by camel-power from wells 
of great depth, in order to irrigate their date trees. 

In HAjputana, I fancy in many places water is to be found at com- 
paratively short distances from the surface. Near rivers, streams and 
tanks, the roots would soon go deep enough to bo independent of surface 
water ; but at first while the trees are growing, and until they are estab- 
lished, a good deal of care should be given to them. 

In Egypt, the date tree has been associated with man for upwards 
of 3,000 years, and it is wonderful to see how this tree has adapted itself 
to almost any soil and conditions. They have many varieties ; some on 
dry soil, which is not irrigated ; some on soils which are irrigated ; and 
others on low ground, subject to Nile inundation. Some do well on 
sandy soil, and some on clayey soil, and so on— like the rice plant 
in India, cultivated from Ceylon and ^ Burma, to the Himalayas and 
Afghanistan, owing to association with man from a very remote period ; 
the date tree for similar reasons, has had time to adapt itself to various 
conditions— through propagation by end. This appears the only way to 
get new varieties, that may be suited to different conditions. When India 
becomes well stocked with varieties of date trees, then there will be no 
difficulty in propagating only those which are best, by means of offsets. 

** In correspondence with the Canal officers of Egypt, I have obtained 
a vast deal of information about the date tree, which I placed at the 
diapoaal of the Government of India. 
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** The Nile inandaiion lasts for three months or more, from beginning 
to end (oommences in July— in September it is all orer the oonutry, 
attaining its maximum in Cairo in September, and early in November it 
is over). Yon see this is exactly the time between Bating of the date 
fruit and ripening ; and Egypt is then as damp as the rains in the North- 
West Provinces of India, so we must give np the notion that the date 
tree cannot sncceod except in a desert climate. It should be noted how- 
ever, that in Egypt, the fruit that keeps best after gathering is that 
from kinds that grow on high land, away from the Nile inundation. 
This is natural. 

“ But just fancy some kinds on the low lands doing well, with their 
roots under water for 70 days without injury to the crop I From 20 to 
70 days under water is ordinary, and some kinds do not produce well 
without inundation. 

« There is no doubt whatever that the varieties of dates are infinite, 
and although it is only the choice and keeping varieties that are ex- 
ported, all varieties are fit for feeding the people, either in their ripe 
state, or in their unripe state, and prepared in various ways. 

In their astringent state (red or yellow) and before they sweeten, 
dates in Egypt are sold in the bazaars and eaten hy the people. 

** So altogether this tree is a most hopeful one for the needs of India, 
not only in the drier, but also in the damper, tracts. I hope you will 
not drop the matter, as it is a very promising one. If it do not succeed 
in one place, it is a sign I think, that sufficient attention has not been 
paid to its needs. 

** Where water is available, either in the subsoil or on tlie surface, it 
might do all over India. 

** The best Egyptian dates are— 

(a). Ghatalee, Hayanee^ Amree^ Aklawec, Bayd-cl-Gamal, Bin- 
baysha and Eglain; in the Sharkieh province (on dry 
land). 

(Jf). Samaniy Zaglool end Halawa ; in Rosetta province. * 

(c) . Sultanee and Ounganee ; in Gabbari and Ramleh provinces. 

(d) . Ahremee, Sukkutee and Ooundela from Bukkut, Upper Egypt. 

(f). Sewect from Bewa frontier of Bengasi. 

“ N.B. — The trees planted in the Sharkieh province, and that bear the 
best fruit, are on dry land, but there filtration of water to the roots is 
probable, as the roots go to great depths. 

** Those planted in Rosetta, Aboukir, Ramleh and Gabbari, are all in 
a damp atmosphere, and damp soil, and bear good qualities of fruit. 

**In Egypt, therefore, is a choice of varieties to suit all conditions 
of the various Indian climates both dry and damp, and I hope the 
Government of India may see fit to obtoih also Egyptian variety of 
seeds. Regnier, in his observations on date cultivation in Egypt, says, 
the seed sometimes produces bastard varieties, but more frequently pro- 
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dbieM tiio ptrent kind. Of oonne the moft oeitiiii wiy of repfododng 
the parent kind ie bj offeet. Thai will eomo in dna coarse, bat at 
preaent Tariety and obeapnees » of importance, and if done at all, it 
mnei be done largely and oontinnonaly for a nnmber of years. The best 
way is to take nothing on trnst, bat to stady the needs of the tree an its 
new home.” 


THE CEDARS OF LEBANON. 

The grove of cedar trees on Mount Lebanon, which is mentioned 
in the Forest Flora of the N.-W. Provinces by Sir D. Brandis, 
was again visited in 1875 by Professor Dr. Fraas of Sfuttgart. 

From the town of Balbeck in Syria, with a temperature of 86® 
F. in the shade, he marched to the pass of El Adib, 7,825 feet abovo 
the sea, in the midst of melting snow with a temperature of 43^ 
F. at 7 in the morning on the 23rd of May. Beyond this pass 
he came to the grove of cedars. The height of the grove above 
the sea is 6,332 feet, and the tom])erature fell in the night to 
46^ F., and did not exceed 68^ F. during the day on the 24th of 
May. 

The grove stands on the remains of an old moraine, which 
descended from the foot of Mount Makmel down the valley of 
Bsharreh. 

Seven small hills of moraine debris form the site of the grove, 
which is quite isolated. With the exception of nine other solitary 
trees on adjoining ridges of glacial debris, there were near and far 
no other cedars, in fact no other trees nor shrubs, only deep 
down in Bsharreh cypress and poplar made their appearance. 

The space occupied by the grove Dr. Fraas estimated at 25 
acres. The total number of trees in the grove were 377. The 
largest tree stood along the rocky precipice of a hillock near the 
Maronito church. It measured 45 feet in circumference (at chest 
height). The traveller's tent stood beneath a tree of 30 feet cir- 
cumference. There were altogether five trees with a circumference 
of 33 feet and more. The smallest ^ees had 3 feet circumference. 
A tree of 20 feet circumference bad been killed by lightning, and 
on this tree Dr. Fraas counted the annual rings very carefully, and 
found 34 rings on 1-inch radius. 

With this measurement as basis, the age of the biggest tree 
would nearly approach 3,000 years, and the five biggest trees would 
all exceed in age 2,000 years, ^e smallest trees would be 200 
years old. 
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There are no yonng trees whatever, no advance growth* Dr. 
Fraas made a careful search for seedlings, but found none. Herde 
of goats which seek shelter under the c^ars aoconnt for this. In 
the total absence of reproduction this last remnant of ancient glory 
appears thus doomed to annihilation. More than a score of stems 
show marks of lightning, and most of the large trees are severely 
damaged by the storms, and the trees are not as tall as they might 
be. Ono beautiful tree Dr. Fraas observed which was still perfect, 
130 feet high, and containing altogether nine stories of branches. 
The last story was the well preserved top like an umbrella, not 
more in diameter than the base of the tree. 

Foreign visitors have also damaged trees by cutting their names 
into them. 

The local inhabitants would long have cut all the trees down 
if the very size of the trees was not a protection. It is beyond 
these people’s power to cut such trees with their small tools. 

A few isolated stems of other conifers are standing lower down 
as the solitary remains of demolished forests. These few trees 
evidently owe their preservation to their size. 

Some oaks of 10 feet circumference remain standing for the 
same reason towards the eastern end of the Lebanon, where all 
younger trees are cut down. 

In other parts of Syria the forests are likewise being utterly 
ruined by the cutting and mutilating of almost all trees. Dr. 
Fraas could not help attributing to this barbarism the complaints 
of the more and more frequent thunderstorms in winter and the 
increasing heat of summer. 

Dr. Fraas assumes also that there has been a general change of 
the climate which would prevent the future continuance of cedars 
in the Ijebanon. We would not quite go so far. The climate is 
any how Ht for the remaining cedars, and the absence of new trees 
has been sufficiently accounted for by Dr. Fraas himself. Further 
there is ample moisture, the snow having been 6 feet deep at the 
cedars in the winter preceding the visit. Moreover, the Lebanon 
rises far above the present level of the cedars, and situations with 
lower temperature are no doiffit available. 

We would, therefore, ratner conclude that it only requires a 
period of peace, and preservation from goats and fires, and the cedars 
would spread again and fiourish on Lebanon as of old. Solomon 
is highly esteemed by Mahometans, and some relic of the forests 
which furnished his magnificent temple should be as interesting to 
the Turks, as the tombs of their famous saints, which are so care- 
fully preserved. 
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DECAY OF POSTS AT THE GBOUND LEVEL. 

1 HAVi just unearthed 30 posts from a bnngalow, bnilt 10 years 
agOf and find the portions below 3^ to 8 feet from the snrfaoe as 
a rule qnito good (even the sap-wood). 

The decay at the ground line is so uniformly of the same oharao-* 
ter, that 1 forward on outline in case 
it may be of use in assisting towards 
an elucidation of this curse. Some few 
posts of ajhar (Laperstramia Flo9^Ee» 
girup) 1 find almost quite sound, and saw 
a case lately where an ajhar post, about 
4^ feet girth, was absolutely sound to 
the very surface, all through round at 
ground, though it had been in for 19 
years. 

The peculiarity generally is that be- 
low 2^ to 3 feet the posts are generally 
quite good, even if of sap-wood of no- 
hor (Mcsua ferred)^ why is this ? 

1 have had some considerable exper- 
ience ill re posts, but have never been 
able to understand why even the sap- 
wood lasts below a depth of 2 or 3 feet, 
in a few cases the heart-wood was decayed at ground level, and 
sa^HWOod below quite intact. Can any of your scientific readers 
throw any light on the peculiarity, which is one that interests so 
many. 

Neither kerosino, or petroleum, both of which are good for pre- 
serving upper work in doors, are of any use apparently at ground 
level, and packing round the foot with charcoal equally useless ; 
sand ditto. 

A white, thread-like, mycelium seems to infest the decaying por- 
tions, but why it should spare the part above ground, when it 
luxuriates among our tea tree stems, exposed to weather and sun, 
is an anomaly. 1 enclose some of the threads referred to. 

Naharani Sato^mille, * S. E. Peal. 

SibeagaTj Assam. 

It ii probable that at a certam depth below the inrfaee, the mjceliom of the foogae 
which deettpys the wood cannot grow, for want of oxygen, and perhaps of sniHcient 
homidity. 

Above gronnd, it is probably killed by the beat of the snn and by expoanre to the 
drying inOnenoaa of the wbd and air, which are leaa efEbotnal amongit the crowded 
tea boohea, # 
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The myoeliam will be sent to Mr. MarahtU Ward of Cooper*! Hill College for in- 
ipeotioQ, and if Mr. Peal conld forward complete specimen! of wood attacked, and 
f^tifleatioD of the fangns to that genUeman, and also to the Director Forest School, 
the nature of the fungas conld be studied.— >[Bd.] 

MAGNESITE AT MUSSOORIE. 

I HAVE just visited the locality near the Happy Valley in Mns- 
Boorio, where magnesite occurs, and found three out-crops 4 feet 
thick, a mixture of a fine white powder and of coarser rock. The 
two can be separated by washing. I obtained 20 per cent, of the 
coarse rook, which is a dolomite containing about equal quantities 
of magnesium carbonate and calcium carbonate. The white powder 
amounted to 80 per cent., and by chemical analysis I found it to 
be composed as follows : — 

Silica, &c,, •■t awn 6 

Alumina, ferric oxide, &c., ••• ... S 

Calcium carbonate, ••• ... ... 7 

Magnesium carbonate, ... ••• ••• 84 

Total, ... 100 

This is much purer magnesite than the specimen which I obtained 
in 1884, and of which an analysis was jmhlished in the “ Indian 
Forester,” March 1884. The vegetation prevented me from mak- 
ing a more extended examination, but as the out-crops look like 
the ends of a regular seam, there promises to be a sufficient supply 
for the requirements of a manufactory of wood pulp. 

H. Wauth. 

Ws understand that a Conference is to be beld at Delhi, at the 
end of this month, to decide the future organization of a Veterinary 
Department to deal with cattle disease, which has been so preva- 
lent in the north of India. The question of the extension of the 
utility of the Debra Dun Forest School will also be discussed. 
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TIMBER AND SOME OF ITS DISEASES. ' 

Wk have before us the four last Numbers of ‘ Nature,’ and sre 
would strongly recommend all our readers to procure them, if it 
wore only to read the papers on ‘ Timber and some of its diseases ’ 
by Mr. Marshall Ward, the Professor of Forest Botany at the 
Cooper's Hill Collcgo. 

In a short notice like the present one, it is quite impossible to 
give anything like n correct idea of the clearness and simplicity of 
Mr. Ward’s -^tyle, which is admirably illustrat(‘d by diagrams, and 
we need only add that the differences in coniferous and dicotylon- 
ous wood in spring and autumn zones, and the absence of well 
marked annual rings in woods grown in tropical climates, are 
clearly pointed out, as arc the tliffcrencos in woods due to bands 
of parenchyma, and distribution of pores. 

The relation of the stuicture oi wood to its spocifio gravity 
and its liability to warp, and the possibility of seasoning timber 
is clearly traced. 

The effects of the environment on the activity of the cambium 
cells is gone into fully, and here wo mui»t quote a paragraph — 
FirRt as to toniporatnro. The dormant condition of the cambium in 
our European winter is directly dependent on the low temperature : as 
the Run^s rajR warm the environment, the cambial cells begin to grow 
and divide again. The solar heat acts in two ways : it warms the soil 
and air, and it warms the plant. Wood, however, is a bad conductor of 
heat, and the trunk of a tree is covered by the thick corky bark, also an 
extnmoly bad conductor, and it would probably need the greater part of 
the early summer to raise the temperature of the cambium sufficiently 
for activity in the lower parts of a tree by direct solar heat : the small 
twigs, on the contrary, which are covered by a thin layer of cortex, and 
epidermis, are no doubt thus warmed fairly rapidly, and their early 
awakening is to be referred to this cause. The cambium in the trunk, 
however, is not raised to the requisite temperature until the water passing 
np through the wood from the roots is sufficiently warm to transmit 
some of the heat brought with it from the soil to the cells of the cam- 
bium. This also is a somewhat slow process, for it takes some time 
for the sun^B rays to raise the temperature of the soil while the days are 
short and the nights cold. Hartig has shown that the cambium in the 
lower part of the tnmk of a tree may be still dormant three weeks or a 
month after it hae begun to act in the twigs and email branches ; and 
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it hu ftlso be«& pointed oat that trees standing in open sonoy sitoations 
begiiato renew their growth earlier than trees of the same speoies grow- 
ing in shady or crowded plantations, where the moss and leaf-monld, dto., 
prerent the ann from warming the soil and roots so quickly, ^eae 
observations have also a direct bearing on the later renewal of cambial 
activity in trees growing on moantains or in high latitudes. Moreover, 
though I cannot here open np this interesting subject in detail, these 
facts have their connection with the dying off of temperate trees in the 
tropics, as well as with the killing of trees by frost in climates like onr 
own. One important practical point in this connection may be adverted 
to. Growers of conifers are well aware that certain species cannot be 
safely grown in this country (or only in favoured spots) because the 
6un*s rays rouse them to activity at a time when spring frosts are still 
common at night, and their young tissues are destroyed by the frosts. 
Prof. R. Hartig has pointed out a very instructive case. The larch is 
an Alpine plant, growing naturally at elevations where the temperature 
of the soil is not high enough to communicate the necessary stimulus to 
the cambium until the end of May *or June. Larches growing in the 
lowlands, however, are apt to begin their renewed growth in April, and 
frosted stems are a common result, a point which (as the renowned 
botanist just referred to also showed) has an important bearing on that 
vexed question — the * larch -disease.* ** 

And again — 

One of the most interesting experiments in this connection came under 
my observation this summer, owing to the kindness of Prof. Hartig. 
There is a plantation of larches at Freising near Munich, with young 
beeches growing under the shade of the larches. The latter are seventy 
years old, and are excellent trees in every way. About twenty years ago 
these larches were deteriorating seriously, and were subsequently * under- 
planted ’ with beech, as foresters say — t.e., beech-plants were introduced 
under the shade of the larches. The recovery of the latter is remarkable, 
and dates from the period when the under-planting was made. 

“ The explanation is based on the observation that the fallen beech- 
leaves keep the soil covered, and protect it from being warmed too early 
in the spring by the beat of the sun’s rays. This delays the spring 
growth of the larches: their cambium is not awakened into renewed 
activity until three weeks or a month laler than was previously the case, 
and hence they are not severely tried by the spring frosts, and the oam- 
bium is vigorously and continuously active from the first. 

But this is not all. The timber is much improved : the annaal rings 
contain a smaller proportion of soft, light spring wood, and more of the 
desirable summer and autumn wood consisting of closely-packed, thick- 
walled elements. The explanation of this is that the spring growth is 
delayed until the weather and soil are warmer, and the young leaves in full 
activity ; whence tlie cambium is better nourished from the first, and forma 
I better tracheides throughout its whole active period. Such a result in 
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oonditioni wlikli rale the formetion of timber, but thie ii bj no iieene 
the only ontoome of reeeeidiee inoh ee those onrried on so mssidoonily 
by Prof. Hsrtig in Munich, end by other vegetable physiologiits.” 

In Part 111. of these papers which appears in * Nature ’ of the 
5th January, the question of the diseases of living trees and of 'tim- 
ber is discussed, and Mr. Marshall Ward informs us that he has 
lately been able to visit one of the most instructive and remarkable 
museums in the world— the Museum of Forest Botany in Munich— 
under the guidance of Professor Robert Hartig— to whoso brilliant 
investigations we owe nearly all that has been discovered of the 
diseases of trees caused by Hyinenomycete^, 

An account is given of Trainetea radidpeTda^ which devastates 
conifers, and regarding the general symptoms of attacks on a plan- 
tation by fungi wo quote again as follows : — * 

Since, as we shall see, Tramtiu radiciperda is not the only fungus 
which brings about the destruotion of standing timber from the roota 
upwards, it may be well to see wbat characters enable ns to distinguish 
the diHeaso thuR induced, m the absence of the fructification. 

‘^The most obvious external symptoms of the diaease in a plantation, 
^c., are — the leaves turn pale, and then yellow, and die off ; then the 
lower part of the stem begins to die, and rots, though the bark higher 
up may preserve its normal appearanoe. If the bark is removed from 
one of the diseased roots or steirs, there may bo seen the flat, silky, 
white bands of mycelinm running in the piano of the oambinm, and here 
and there protruding tiny white coshiona between the scales of the bark, 
ill advanced stages the fructifications developed from these cushions may 
also be found. The wood inside the diseased root will be soft and damp 
and in a more or less advanced stage of decomposition.” 

In Part IV. we have an account of Agaric^in melleuSy a tawny 
yellow toad-stool springing from the base of dead and dying trees 
in September and October, and very common in England. 

This fungus has a mycelium consisting of dark shining strings, 
culled rhizomorphs, resembling the purple black leaf-stalks of the 
maiden-hair fern, which branch in the wood of tree, and may attain 
a length of several feet. 

This parasite produces a fatal disease in the attacked-timber 
trees, and spreads from tree to tree by its underground rhizo- 
morphs, and hundreds of spruce firs in the Bavarian Alps have 
fallen victims to it. 

Mr. Marshall Ward remarks as follows on the general utility of 
the study of fungi ; — 

** It is at least clear from the above sketch that we can distinguish 
these two kinds of diseeses of timber, end it will be seen on rtfiection 
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that this depends on knowledge of the stractnre and fnnotions of the 
timber and cambium on the one hand, and proper aoqnaintanoe with the 
biology of the fungi on the other. It is the Tiotory of the fungus over 
the timber in tbo struggle for existence which brings about the disease ; 
and one who is ignorant of these points will be apt to go astray in any 
reasoning which concerns the whole question. Anyone knowing the 
facts and understanding their bearings, on the contrary possesses the key 
to a reasonable treatment of the timber ; and this is important, because 
the two diseases referred to can be radicated from young plantations and 
the areas of their ravages limited in older forests. 

** Suppose, for example, a plantation presents the following case. A 
tree is found to turn sickly and die, with the symptoms described, and 
trees immediately surrounding it are turning yellow. The first tree is 
at once cut down, and its roots and timber examined, and the diagnosis 
shows the presence of Affartcus mel/eus or of Tf'ametes radiciperday as the 
case may be. Knowing this, the expert also knows more. If the timber 
is being destroyed by the TrameteSy he knows that the ravaging agent 
can travel from tree to tree by means of roots in contact, and bo at once 
cuts a ditch aroimd the diseased area, taking care to include the recently- 
infected and neighbouring trees. Then the diseased timber is cut, because 
it will get worse the longer it stands, and the diseased parts burnt. If 
Agaricus mcllcus is the destroying agent, a similar procedure is necessary ; 
but regard must be had to the much more extensive wandeiings of the 
rhizomorphs in the soil, and it may be imperative to cut the moat round 
more of the neighbouring trees. Nevertheless, it has also to be remembered 
that the rhizomorphs run not far below the surface. However, my pur- 
pose here is not to treat this subject in detail, but to indicate the lines 
along which practical application of the truths of botanical science may 
be looked for. The reader who wishes to go further into the subject 
may consult special works. Of course the spores arc a source of danger, 
but need bo by no means so much so where knowledge is intelligently 
applied in removing young fructifications.’’ 

Ho then gives an account of wound parasites, or those which 
enter the wood by some wounded surface, a cut branch, torn 
bark, Ac. 

One of the commonest of these Polyporus sulphureus, which 
does great damage to stiinding timber, furnishes a type well known 
to all foresters in the tiers of bracket-shaped bodies like cheese, 
yellow below, and orange or vermilion above, which project from 
diseased trunks, and are common in Windsor park. 

The following extract is highly interesting : — 

1 cannot leave this subject without referring to a remarkably interest- 
ing mnsenm specimen which Prof. Hartig showed and explained to me 
this Bummer. This is a block of wood containing an enormous irregular- 
^ ly spheroidal mass of tbe white felted mycelium of this fangns, Polypom 



rus iiUphyrwB. The miBB had been out dean aomi, and ihe aeotion ex- 
posed a nnmber of thin brown ovoid bodies ewbidded in the oloaeljr- 
woven felt : these bodies were of the size and shape of aoorns, but were 
simply hollow shells filled with the same felt-like lAyoelinm as that in 
which they were embedded. They were cut in all directions, and so ap- 
peared as circles in some oases. These bodies are, in fact, the outer 
shells of so many acorns, embedded in and hollowed out by the mycelium 
of Polypoma aulphureua. Hartig's ingenious explanation of their pre- 
sence speaks for itself. A squirrel had stoied up the acorns in a hollow 
in the timber, and bad not returned to them — what trageSy interrenes 
must bo left to the imagination. The Polyporua had then invaded the 
hollow, and the acorns, and had dissolved and destroyed the cellular and 
starchy contents of the latter, leaving only the cnticulanzed and corky 
shells, looking exactly like fossil eggs in the matrix. I hardly think 
geology can b ^al this for a true story.** 

Th(* hiat paper on tliU subject appeared on the 19th January,' 
and dc\otc(l to the biology of dry-rot^ the Meruliua lacrymana^ 
from which wc gi><‘ the following ; — 

It will bo evidont from what has been stated that the practical 
application of botanical knowlodgo is here not only possible, but much 
easier than is the case m dealing with many other disoasos. 

“ It must first be borne in mind that this fungus spreads, like so 
many others, by means of both spores and mycelium : it is easy to see 
st'-ands of mycelium passing from badly-diseased planks or beams, &c., 
across intervening brick -work or soil, and on to sound timber, which it 
then infects. The spores are developed in countless myriads from the 
fructifications described, and they are extremely minute and light: it has 
been proved that they can bo carried from house to house on the clothes 
and tools, &c., of workmen, who in their ignorance of the facts are per- 
fectly careless about laying tbeir coats, implements, &o., on piles of the 
diseased timber intended for removal. Again, in replacing beams, dsc., 
attacked with dry-rot, with sound timber, the utmost ignorance and 
carelessness are shown : broken pieces of the diseased timber are left 
about, whether with spores on or not ; and I have myself seen quite late- 
ly sound plauks laid close upon and nailed to planks attacked with the 
* rot.* Hartig proved that the spores can be carried from the wood of 
one building to that of another by means of the saws of workmen. 

But perhaps the most reckless of all practices is the usage of partial- 
ly diseased timber for other constructive purposes, and stacking it 
meanwhile in a yard or outbuilding in the neighbourhood of fresh-out, 
unseasoned timber. It is obvious that the diseased timber should be 
removed os quickly as possible, and burnt, at once : if used as firewood 
in the ordinary way, it is at the risk of those concerned. Of coarse the 
great danger consists in the presence of many ripe spores, and their 
being scattered on timber which is under proper conditions for their ger- 
mination and the spread of the mycelium. 
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Eoit India Teak— The importotioo of Logs and Planka has been :-<« 
1885. 1886. 1887. 

1 1,568 Loads 18,000 Loads 8,811 Loads 

At the beginning of last year we had to call attention to the Tery 
unsatisfactory state of the trade for this article, and to the great fall 
that had taken place in its value. The price was so low that we pre- 
dicted a very slight increase in the demand would have a considerable 
' effect on the market, That increase came, bnt not until late in the 
autumn, when it rapidly inHuenoed prices upwards to the extent of some 
20 to 25 per cent. Even with this large advanoe it is doubtful whether 
shipping teak is a profitable business, and if wo look back some two or 
three years we find that prices were then some 80 to 40 per cent, higher 
than at the present time. It may fairly be reckoned that the improve- 
ment taking place in the ship-building trade will continue through the 
present year, and a good and profitable market depends, therefore, only 
on moderation in the shipments. 

The consumption has been 12,200 Loads against 11,100 in 1886, and 
10,000 in 1885. 
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Queries and Extracts. 


FOREST PRESERVATION. 

Mr. H. G. Tnrnor, Agent to the Governor in Vizagapatam, in hia rcmnrka on the 
water-supply of the Vizagapatam district, in his report on the administration of the 
agency tracts during the year 1886-87, writes It is a remarkable fact that there is 
■0 much misapprehension on the subject of the rise of rivers. Over and again it is 
stated that brooks rise on the sides of the hills. This was, and possibly still is, one 
of the many dogmas of the Forest Department, who perpetually implore Government 
and harangue the public nn the folly of catting down trees on the side of hills be- 
cause the water-supply of the country is thereby imperilled Now the sources of 
rivers are not to be found on the sides of hills. Springs do not gush out of the hill- 
side. like in the picture in the Family Bible which shows a fountain of water spring- 
ing forth from the rock at the touch of Moses* rod. There is not in the hot weather 
a single spring of useful dimensions, issuing from any bill-side, in Southern India. 
Nor is there a congeries of such springs whewe united flow forms the head ot any river 
south of the snow-fed rivers of the Himalayas. The sources of nil rivers in Southern 
India are on plateau and in long sloping valleys and swamps ; and river water is the 
gradual off-flow of the rainfall of the country If all the plateau and all the valleys 
in Southern India were tilted up at an angle of 45 degrees, there would not be a 
single perennial river in the Madras rrcsidcncy. To imagine that rivers rise on the 
^Aas of hills is equivalent to a declaration that the sloping roof of a house forms an 
admirable reservoir. The truth is that a hill-side covered or uncovered with forest is 
about the worst receptacle for the retention of water that con bo imagined. If the 
forest be cat down and the earth turned up for cultivation, water may penetrate, and 
donbtlees does reappear in the form of springs further down. But all this source of 
supply is exhausted long before the hot weather sets in, and perhaps in Fobrnary, 
eertiinly in March, miles and miles of forest may be traversed without seeing a 
trickle iasuiug from the hill-side. This statement is sure to bo contested, bat I am 
prepared to illustrate the truth of my assertion by reference to the head waters of the 
Saveri, Sileru, Cauvery and Foriar, with all of which I have some actual acquaintance. 
I may say that years ago when I ventured on these views in the presence of Dr. 
Brandis, he was so struck with their importance, that he proposed to form a commit- 
tee to tost their truth. Nothing was done, however, and people still go on repeating 
the umo old saws, about springs gushing out of hill-sides and of the necessity of pre- 
serving the jungle in onlor to protect water-snpply. From that time to this I have 
never failed to take note of these phenomena, when I have been in the jungle, and 
everything I have seen conflrms me in the accuracy of the observation. I meatioii 
this matter hero for two reasons ; one is that I impress my views on every forest 
officer 1 come across, and I trust that 1 am gradually disseminating a propaganda of 
disbelief in the older tenets of that department ; and secondly, beoause I want to pre- 
vent this reason of protectiog water-supply from being brought forward to Justify 
restriction iu the matter of the hillmao’s hill-tide cnltivatiou. 
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Above we reprodaoe some remarks by Mr. H. G. Turner, Agent 
to the Governor in Yizagapatam, on the water-supply of that dis- 
trict. It is possible that the printed statement may do less than 
justice to the report. It is also possible that the report may do 
less than justice to Mr. Turner’s opinions. But taking the state- 
ments as they stand, it appears that the Forest Department is 
charged with the entertainment of certain peculiar views regarding 
the sites of springs and the consequent necessity of preserving hill- 
side forests. Hence we may profitably briefly indicate the rSle of 
a forest department. 

A forest is a collection of trees, but it is something more. In 
an old forest we have overhead a leafy canopy. Underfoot we 
have various vegetable growths. This undergrowth is to the earth 
what the skin is to the human body. The trees rise from this skin 
like hairs from the body. The skin is composed of shrubs, mosses 
and grasses. Under this growth is a rich mould which represents ‘ 
the accumulation of centuries. We could sweep it away in a week. 
No skill could re[)roduce it in fifty years. ’ 

When we lay a seed in suitable soil by-and-bye there comes up 
a plant. When this plant h.us put forth leaves and has grown to 
its full size, from whore has it obtained the material for its growth P 
Is it that the roots suck nourishment from the soil and Send up all 
necessary material in the form of sap ? By no means. A large 
proportion of the new mjiterial comes out of the skies. From the 
air is obtained a quantity of water and a quantity of carbon dioxide. 
This latter is the gas frequently called carbonic acid. The carbon 
dioxide is decoini)osed and the carbon is built up in the tissue of 
the plant. Liquid water is, so to say, solidified and forms another 
portion of the tissue. 

After a time this plant dies and even while it was living its 
leaves may continually have died and fallen to the ground. When 
the plant is wholly dead its past history, so to say, lies around its 
former home. Wo are hero supposing that the relics are not scat- 
tered by wind or by other agencies. The soil now may have more 
collectively in it and upon it than it had before the plant was sown 
there. Among these relics we may sow another seed. This in time 
will give a plant which does indeed to some extent find food in that 
mould of relics. But also it lays the air under contribution, and is 
fed by the rain that falls there, or the vapour that comes with the 
air. When this second plant has wholly died, its relics are added 
to that portion of the former relios which was not by the second 
plant absorbed and built afresh into tissue. After many genera- 
tions of plants have lived and died on that spot of ground, it holds ^ 



130 


VOTES, QUERIES AtID EXTRACTS. 


the tribute received from cubic miles of air through long spaces of 
time. Such is the liistory of the soil over which we tread as we 
wander through an ancient forest. There is old age in the massive 
trunks, but there ia old age likewise in the soil that sustains them. 

In similar way, on a coral island in the Pacific there is at first a 
tiny accidental growth of vegetation. By-and-bye this is multi- 
plied, till we find a fertile island fit for the abode of man. Thus 
also in tho desert of Sahara let ns bring water to the surface by 
means of an artesian well. By-and-bye we have grasses and a 
row of date palms. These date trees are not transmuted sand, they 
came from tho winds of heaven. 

Let us siipj>ose ourselves to do what savages or thoughtless 
pioneers have done, in many lands— lot us visit an old forest and 
cut its patriarchs down. Now let a heavy rain descend on that 
mould of ages. It is carried down to rivers or scattered far and 
wide over lower lands. That mould was potential wealth — that 
wealth exists no longer. 

On the other band, let rain equally sudden and equally violent 
descend on an old fort^st. Much will have fallen before the ground 
below has become appreciably wot. After tho leaves have received 
as much as they can hold, the soil will l>egin to got droppings. 
The water thus gently falling from the height of tho lowest leaves 
will not disturb the arrangement of the mould. This mould will 
act like a dry sponge absorbing and accumulating in its interstices 
a great mass of water. This mould in turn holds up the water so 
that for a time noihing finds its way to tho lower lying strata. 
Frequently all the water that has fallen will l)o lodgwl and retained 
in the mould. There it can remain a considerable time, as the 
evaporation will l»e slight. Meanwhile, the grasses, shrubs and the 
groat trees will bo fe(*ding on this wat( r. Thus the mould acts as 
a treasure house or reservoir. But if such a heavy shower were to 
fall on open land most of tho rain may run off before the vegeta- 
tion has had time to make pro])er uso of it, and, in so running off, 
it is not only usele.^s, but injurious, as it carries good soil along 
with it. Especially is this likely to happen if the open land is on 
a hill-side. 

In a country like India we may have months of dry weather, 
and then the rain comes down as if all “ the waters that are above 
the firmament ” had decided to stop there no longer. If these 
waters, which are above tho firmament, could be arranged in the 
manner of a shower-bath — ourselves to pull the string when so it 
pleased us — then forests anywhere, and especially in countries like 
, India, would lose one of their recommendations. Here we have 
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only been thinking of forests as modifiers, distributors or resei^ 
voirs of moisture. In some of the States of North America the 
early English settlers cleared off the forests with such thoughtless- 
ness, that now for the manifold wants of their thriving communi- 
ties they have to import timber all the way from Canada. Prob- 
ably these are some of the truths that the Forest Department are 
preaching in Yizagapatam. 

Let us now consider the question of the site of a spring. At 
one of the highest points of the Brocken, which is the topmost 
peak in the Hartz Mountains, there gushes out a spring called 
the Sorcerer’s Spring.” It is so called because its appearance 
there suggests some sort of magic. The wonder is where the water 
comes IVum to supply its unceasing flow. The explanation is that 
the mountain is crowned by a plateau. The highest point of this 
plateau is about twenty feet above the spring. When the extent 
of this plateau is considered and the quantity of rain that falls on 
it is calculated, it is found that the rainfall is more than sufficient 
to supply the outflow of the spring. 

This spring is exceptional in its position, but it is mentioned 
here as a caution against the dogma that springs Twser rise out of 
hill-sides. 

Let ns for the general case consider rain falling over a large ex- 
tent of mainly op(*n country. All that the vegetation and topmost 
soil does not at once absorb sinks to lower strata. As long as these 
are easily pormoahle the water continues under the action of gravi- 
ty to work towards th(^ centre of the earth. At last the water 
reaches some water-tight stratum, and then its course must change. 
This stratum will not be a perfectly level plane, but it will have 
crumples or folds — though those may be only slight — and will in 
some direction slope downwards. Along this downward slope— 
which again may bo slight — the water will run. As it runs it will 
chiefly collect in the folds or channels, and these channels will run 
into each other. Thus we have a subterranean system of streams, 
all running it may be finally into one main stream. If this imper- 
vious stratum somewhere strikes the surface of the earth, then at 
that place— called the outcrop of the stratum — the water will gush 
forth and we give it the name of a spring. 

The water in its course to the spring may have ups and downs. 
All that is necessary is that the spring itself shall be at a lower 
level than some other parts of that water-tight or impervious stra- 
tum. Whether this outcrop of the stratum happens on a hill-side 
or happens in a valley between two hills is — so to say — on ac- 
cident. 
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Let US for a moment imagine that the spring rises out of a hill- 
side and let there be a small forest round the spring. Then the 
outflow of that spring is only slightly influenced in any way by 
that forest, for the spring may drain a thousand square miles of 
the earth’s surface while the forest may be less than ten square 
miles in extent. If a forest department took to protecting that 
forest it would not ho with the chief object of preserving undimin- 
ished the outflow of that spring. 

As another case, let us suppose a couple of long hill ranges with 
a valhiy or sysbun of valleys between them. Let us imagine that 
the water-tight stratum crosses these hills passing under the valleys 
— not striking anywhere in the neighbourhood the surface of tho 
earth. Then the rain that falls and sinks into the ground on those 
hill-sides which face the system of valleys will tend to run into tho 
valleys. The water thus forms a curved sheet following the in- 
dentations of tho water-tight stratum. In the valleys the upward 
pressure of this water thus resting on the impervious stratum be- 
comes great, as it has what engineers call a head of water. Sup- 
pose that somewhere in one of the valleys the ground above tho 
water-tight stratum is easily penetrable by the water. Then the 
water will well up there, and though it may begin with a small 
opening, it will gradually enlarge it by the mere mechanical action 
of the water. In this case we have tho spring site in a valley. 
The lower tho site where tho water finds its way back to the earth’s 
surface tho more ahundant tho flow is likely to be, because the 
extent of earth surface thus drained is likely to be larger. Such a 
spring is also likely to be more constant in its flow, for though 
there may be dry weather over one part of tho thus drained earth 
surface, heavy rain may be falling elsewhere, and so keeping up 
the average. 

Lastly, suppose that in tho valleys between these hill ranges 
there is no one small spot of earth below which the ground over 
the water-tight stratum offers an exceptional facility to the upflow 
of water. But let there be a somewhat considerable extent below 
which the soil or the rocks are all equally and moderately pervious. 
Then the water will tend to escape upwards through this extent of 
ground, and we have perhaps a lake formed. If the outflow of 
water is less considerable, or the evaporation is great, we may only 
have a marsh or swamp. In this latter case there is no reason 
why tho ground should be nearly level. 

If, however, the forest is comparable in extent with the country 
drained by the spring, then the value of the forest in sustaining and 
equalizing the flow of the spring has been proved boyqnd all ques- 
tion. Especially is this the case when the land is on a slope. 
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As regards the statement that a hill-side is about the worst 
receptacle for the retention of water that can be imagined,” it 
may be sufficient to mention that on the peaty mountain slopes of 
Ireknd and Scotland there are lodged at the present moment some 
millions of tons of water.— /ndian Engineering, 


In the Himalayan Country. — ^The country of the outer Him- 
alaya — the tracts which form the base of the vast triangle which 
has the isle of Ceylon at its apex — is the most charming for cli- 
mate and the most surpassing for grandeur and beauty of scenery 
of all the districts, countries, and places of India. The writer is 
familiar with but one part of this long line of territory, and of 
that part be takes up his pen to give some account ; but he be- 
lieves that he may say with correctness that there is vast simi- 
larity everywhere along the great wooded base which looks down 
on the plains of Hindustan, in front of the eternal snows, from 
the Punjab territories, far to the left, to Darjeeling and parts 
adjacent and beyond, away to the right. You have the same san- 
atoria for British soldiers ; hill stations for the European com- 
munity generally, which vary only as one English town differs 
from its neighbour ; and nestling in nooks all over the hill-sides, 
you have tlio same sort of native inhabitants, semi-Hindustani 
or Indian and semi-Mongolian in national type. 

Of late years, the most notable movement in these mountain 
districts has been the establishment of the Forest Department by 
the Government of India, which has, by the hands of this depart- 
ment, assumed formal possession of all the great forests ; has set 
about taking care of them ; and, further, of multiplying and in- 
creasing both the area and the best natural products of these enor- 
mous and majestic wildernesses. Noble are the mightly bill-sides, 
indeed ; and in the verdure with which they are clad may be 
counted many varieties of pine and classes of kindred genus. The 
deodar, which we believe is a cedar, is esteemed the most valuable. 
In the hill-tracts which face the upper provinces of India, the 
mountains generally are wooded only on the sides looking back- 
ward to the higher ranges, the snowy chain behind ; and the slopes 
which look south, to the sun, are yellow and bare. At points 
along the line of railway which runs for many a hundred mile from 
Calcutta in the south-east to far-distant Peshawar, right on the 
distant verge of empire, one can alight to go to the hill station of 
his choice or to which duty draws him. Darjeeling, which is now 
a great place, can bo reached from Calcutta direct ; and by going 
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up the line, one can alight for Naini Tal or Mussoorie, for Dalhousie 
or Simla ; but to got to these places, after leaving the main line, 
one must undertake a second journey, which varies in length and 
in difficulty with the station selected. But refreshing it is, when 
you do get there, and you can appreciate then what ^climate’ 
means ; and you are apt to go about enjoying each mouthful of 
the fresh air, with hands extended, as if to grasp and weigh and 
fool tho delightful commodity. 

The climate would he considered good and bracing for any 
country in the world ; and tho Forest officers are quite apprecia- 
<ive of tho great advantage that in this respect they enjoy : and 
they cling to tho hills, although, as compared with some other 
dopartiiionts, tho Forest is not well paid ; while tho life is often 
one of complete isolation. Tho Poorest officials have rather a 
difficult course to steer in their dealings in the way of duty with 
the native communities of the hill-side and the glen. The villages 
are legion j they are scattered about every whertj, and they have, 
the writt'T infers, many claims, coming down .probably from un- 
known antiquity, which are apt to clash with the great claim of 
imperial lordship. But tho department appears to be very wisely 
guided ; and the officials are trained men, not rarely of high 
seiontiiic attainment ; learned in all native languages, and in social 
position (*qual of course to any. »)olly litthj cribs some of the for- 
est huts are, and in much, very un-lndian like ; but covered with 
trellis-work and creepers, half hut, half bungalow, they carry one 
away from things Indian, especially when the sun is sinking low 
behind the groat mountain walls, and tho air is getting chilly, chil- 
ly. Very pleasant then to turn inside, wliere the little room is 
ruddy with the light of the roaring fire. On the sward near the 
house you may hoe, too, English daihics ; but they do not come 
naturally ; for if they exist, they are due to the horticultural tastes 
of the officer of the circle. The villages are low in the interlying 
valleys, but sometimes on the slopes of the hill. Some look like a 
collection of Swiss cottages, two-storied and roofed with slate ; and 
Swiss or not, certainly unlike anything in tho lower regions, ‘ the 
plains,’ from which we have just ascended. 

In one large village which the writer visifhd, he was struck with 
the fine appearance of the female community. They looked far 
finer beings than the men, and were full in form, with remarkably 
large and expressive black eyes ; and, generally, buxom of figure 
and expressive of face ; while the men appeared very ordinary, 
thin, and shabby creatures. 

Another cliurui of ‘ the interior ’ — as the regions lying away 
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from the hill stations are called— is the pheasants. Here yon 
the noble birds amid the noble forests. There are several varieties^ 
but the most prized is the moonaly which is got at the highest ele- 
vation, and whose coat is of a beautiful azure. You may %6 * worse 
off,’ indeed, than to be wending your way home to the hut carry- 
ing a heavy pheasant, which you have just bagged on the soft 
grassy brow of some great declivity ; turning, now and again, to 
look at the sunset light still welling up from the sable deeps of the 
opposite ranges ; and then feeling the frozen ground of the forest 
path crunching beneath your feet ; while your retriever comes pat- 
tering after you. 

There is other game than pheasants on these alps, however, very 
different; and the pursuit more arduous. Bears alx)und, and 
tigers are at times very troublesome. The bear, although not fond 
of showing fight, can maul most frightfully with his claws, which 
resemble those of a garden rake, and his favourite coup is to scalp. 

Mr, P , a Forest officer, lost his life by a fall from a precipice 

in an affair with a b(*ar ; and as to tigers, our host at De()ban, Mr. 

S , was the lucky man who, a few years ago, killed a man- 

eater, for whose destruction the whole station of Ghakrata turned 
out, soldiers, civilians, and all, a comprohonsivo line ; and the animal 
fell to the rifle of Mr. S— . In ajar of spirits in the bungalow 
some human remains arc shown that wore found in the stomach. 

( ‘lose to Dooban, Mr. G , of the Forests also, a noted sports- 

man and sbo<, wbile walking along, hoard some noise behind him, 
and discovered that he was l)eing followed by a tiger. He signal- 
led to his servant to hand him his rifle ; and returning towards the 
striped animal, he Mot him have’ a bullet in the head, and ‘bag- 
ged ’ him ; the shot being as accurately placed between the eyes 
as if done by a pair of compasses I‘'’ 

In the winter-time, the writer has seen the icicles hanging 
plentifully, long and solid, from the eaves of the Deoban bungalow, 
the snow lying deep everywhere, and the vast woods shrouded, 
silent, in the soft ghostly garniture. This spot is some 9,000 feet 
above the sea ; and after a stormy night, the writer has seen the 
clouds lying like a gre#t calm sea below one, with here and there 
the tops of hills for islands. The coup d'aeil was superb and en- 
chanting : the millions of surrounding trees mantled in saintly 
snow : below one’s feet, the floor of cloud, ‘ vast — motionless ' ; 
far away, the white bulwark of the eternal snows ; and over all, in 
exquisite contrast, the pale blue of the sky, with the sun as yet 


* This did not happen near Deoban but in the Ohagaratti vallej.— [Bd.‘) 
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Bnrisen. Such a scene is not often beheld, and forms a diamond 
locket for Memory to keep ■with her. 

In the summer, which is always pleasant in these altitudes, wild 
strawberries patch the sides of the hills with red. Eaten ‘ one by 
one,’ those have not much flavour ; but munched by the handful, they 
do give out some characteristic relish, albeit a faint one ; and they 
make very nice jam. Apricots are grown in the native villages, 
and these, too, are better as jam than eaten from the tree. Rasps 
and blackberries can also bo gathered ; and the writer remembers 
gratefully the confections made by a lady-friend resident at the 
neighbouring military hill station ; and all made from native fruit, 
supplemented by perhaps English strawberries. In the military 
station, in cantonments, you might well forget India, for every- 
thing looks so English. Neat brick buildings of all sizes, with 
slated roofs ; brisk, stalwart redcoats ; neat young English women 
passing by ; and in the gardens below the railing-lined walk, little 
fair-haired English boys and girls laughing and plapng. And 
the fresh, glorious air, how it comes in billows up the wide steep 
ravines, with the diminished trees and villages far away down I 
And looking level, you feel tho sensation of being up in a balloon I 
Hero tho newly arrived regiments are sent when just out from 
England, to be ‘ set up ’ by a year’s residence, ere going to their 
long spell of duty in the hot plains beneath. And tho English 
look, mostly, as if the place did them good ; and you may see as 
healthy visages and as rosy cheeks here as you could wish. 

To revert to the strawberries. Tho writer recalls a time when 
ho wont strawberrying with the help of all his baggage coolies, to 
gather for jam-making ; and how a favourite dog, Sancho, a water- 
spaniel, was as keen after the berries as any, and would hunt for 
them in com])any of his master, and with roguish delight would 
seek to bo first at a good one, pouncing upon it with his paw ; and 
with waving tail, and tho white of his knowing eye showing, re- 
fusing to let go ! A hill pony that had been for years in tho plains 
enjoyed himself, too, on another occasion ; and when he came to a 
stretch of snow lying by tho roadside, would delight to go among 
it and to toss at it with his nose as he trotted through it. It is 
requisite in these parts to have horses that are accustomed to the 
hills, for animals coming up freshly are apt to get terribly puffed 
and blown with but little exertion. Ponies are preferable to horses, 
but the latter are extensively used. Not far from the cantonments 
of which we are writing is the spot where, in the year 1871 ,- Cap- 
tain Lillingston of the Forest department lost his life by his 
horse’s foot slipping. He fell, not over a sheer precipice, but 
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down a long grassy bank ; and was found dead at or near the foot 
of it ; and the horse too. A simple stone with an inscription and 
l.H.S. marks the place on the path by tlie lone hill-side. 

One branch of the work of the Forest department is the cutting 
of sleepers for railway purposes, and the floating of them down the 
streams that wind towards the plains at the bottom of the ravines 
in the mountains. The deodar cedar is the best, we believe, for 
sleepers. This is a most important part of the department’s opera- 
tions. Another is to supply the cantonments with firewood ; and 
lastly, it devolves upon them to offer a great deal of general hos- 
pitality, which they obligingly do, and at no small sacrifice, for 
many are the calls upon thorn, both upon their time and thoir cellar 
and larder, by friends well known and by the passing stranger. 

It is a grand mountain country. The scenery is of great beauty 
and grandeur ; oftem more bare and bold than beautiful ; yet in 
the aspects facing the north, whore the trees abound everywhere, 
one finds scenes of singular nobility ; and on most days you can 
get a view of the higher monarchs, the eternal snows. These, 
ho weaver, are distant, and not, therefore, so imposing as imagina- 
tion will figure them, and the snow appears at times as of a metal- 
lic tinge. But it is grand, novoriheless ; and the air cold, bracing, 
glorious. Lovoly are the pinewoods when the lato afternoon sun 
i*. lingering among them ; and the high bank where the wild 
thyme grows, on the misty morning when the sun is slowly climh- 
iiig up from the east, there is health and pleasure and poetry there 
too ; as there is when the aromatic scouts from the forest sido steal 
over one like soft and subtle music. — Chamberb' 8 Journal, 


The Fouestky of Wesi Africa.* — This, as its title indicates, is 
intended to form a hand-book to the economic plant-produets of 
AV estern Africa. Although the author is Governor of a British 
colony in this region, his remarks are by no moans confined to 
British possessions, but are intended to include all that is at present 
known of economic interest connected with the plants of Western 
Tropical Africa. 

Following Prof. Oliver, the author doom's it expedient to divide 
A\ estern Tropical Africa into two principal geographical regions. 
The first, called Upper Guinea, includes the western coast region 


• Sketch of the Torestry of West Africa, with particular Reference to its Principal 
Commercial Pro^Heti. Dy Alfred Moloney, C.M G., of the Government of the 
Colony of Lagos. (London bampson Low, Marston, Searle, and Rivington, 1867 ). 


I 



188 


KOTBS, QUBRIBB AND EXTRACTS. 


from the Hivcr Senopjal on tho north to Cape Lopez immediately 
j^outh of the (■(jiiator ; the interior drained by rivers intermediate 
Ixdween those limits, and the small islands of the Gulf, Fernando 
i\), rrince’s Inland, »St. Thomas, and Annahon, Tho second re- 
;»i()n, cal](‘(l Lower Guinea, includes West Tropical Africa from 
(^ipe Lopez southward to the Tropic of (Capricorn, including Congo, 
Angola, Ijcngucda, and Mossaniedes. Within the limits hero indi- 
cfitod wc h.'ivc liritish ])ossossions represented hy colonics ” and 
“ protected territories,” and we have numerous possessions claimed hy 
tho Fr(*nch, Portuguese, Spanish, and German Governments, some* 
of which have only lately been acquired in the Europ(‘an scramhh? 
f»)r African territory. It is only right to mention that tlie term 
poss(\ssion8,” as hero a] i] died, is somewhat a misnomer. There is 
little practically possessed, even hy onrsedves, exeejd a slender 
coast-lino : the interior is deserihed as having no territorial defi- 
niteness,” and it is politically, no less than seh^ntifically and com- 
niereially, unexplored. (<apt. M(don(‘y has wisely not attemjded 
to treat s(‘])arately of the etjonoinic ])rodiicts of these possessions. 
He has taken their present economic hotanical productions in order 
of ex])ori. value, and we find that those consist chiefly of palm oil, 
ground nuts, india-ruhher, coffee, gum, dye-woods, cacao, cotton, 
lilires, and tiinhers. Palm oil, the j)roducc of J^JUris a 

j)lant which covers imnumse tracts of country in Western Africa, 
is imported to this e(mntry to tlie value of nearly a million and a 
quarter annually. The yellow ]»alin oil is ohtniued from the outside 
fleshy ))ortion (sarcoearp) of tho nut, w’hile a white solid oil is 
ohtained from tho kcriKd. India-rubber is another West African 
product obtained ehii'Hy from climbing vines belonging to tho 
genus Leu lilolj) Ilia, The author was one of tho first to draw atten- 
tion to the valiK' oi' Landvlijhia oinancnsis as a rubber-plant, and it 
must be gratifying to him to find that tho exports of “white 
African rul)her,” as lh<‘ produce is culled, have during the last four 
y(*ars ri>en from almost nothing to a value of n(*arly .£38,000. 
What i^ know as “Voruba” indigo, derived from a largo tree, 
Lonchocarjuis ci/an(\'(cc)L^, has evidently a commoreial value, but at 
present it is used to mix with butter or “shoa” to make tho 
negroes’ hair a fashionable gray ! 

Numerous AVest African plants are cited as yielding either gum 
tragacunth, copal, frankincense, gum-arabic, bdellium, or resin ; 
what is called “ogeu” gum, derived from an unknowm tree, 
Daniellla sp., is used powdered on the body and as a perfume by 
women. The true frankincense-troo of Sierra Leone is Damellia 
thvrljerd. Camwood, used largely as a dye, is derived from BaplUa 
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nitida; but although bartvood is generally said to be derived 
from the same source, it fetches only one-sixth the price of the 
former. The medicinal properties possessed by numerous West 
African plants is a subject full of interest. 

Various species of Sir ophm} thus ^ the active principle of which 
was formerly used for poisoning arrows, and is known to be of in- 
calculable benefit in cardiac diseases, and the merits of the “ mira- 
culous berry {Siderojrijlon (Jtdcifirum) of the Akkrah and Adampo 
districts, which is credited with rendering the most sour and acid 
substances “ intensely sweet,” and of the “ oro ” plant of Sierra 
Leone, said to act as an irritant poison cumulative in its effects 
(which has been ascertained at Kew to bo a species of Eujihorhiit), 
arc among the numerous subjects requiring further investiga- 
tion. 

A most cursory glance at this book cannot fail to suggest the 
wonderful wealth both of bolanical and industrial problems which 
are yet unsolved in connexion with West Tropical Africa, The 
“ Flora of Tropical Africa,” by Prof. Oliver, of which three vol- 
umes are publi.>hed (the last in 1877), has made a b(‘ginning in the 
work of elucidating some of these problems ; l)ut in recent times 
few men liave systematically purMied West African botany, and 
the eiilirc absence of a resident botanist or of a properly-equij)}>ed 
botanical establishment in any of our West African colonics has loft 
llie [)lants of a most imjjortant region to bo known only by the 
int(irmittent collections of travellers who have cither perished there 
liofore their mission has been comi)let<‘d, or have hastened home to 
avoid the effects of the deadly climate. 

Nearly 200 pages of (Japt. Moloney’s hook are tiiken np with 
condensed notes and rt'forences to the economic plants of Western 
Africa arranged in natural orders according lo the Gen(‘ra 
l^lantaruin ” of Pentliam and Hooker. To many people both in 
West Africa and at homo those noi(‘s, brought together by the 
assistance of an officer connected with the Kow Museums, will 
prove of great value. In the appendices are givcm a copy of the 
instructions for collecting plants, seeds, and usel’ul plant-j>roducts 
issued by the Royal Gardens, Kow ; an ornithology ()f the Gambia, 
by Capt. Shelley ; a list of Goleopbjra and of diurnal Lepidoptera 
of the Gambia, by the same writer ; and a list of reptiles, batra- 
chians, and fishes collected at the Gambia by Capt. Moloney in 
1884-8,5. 

The book is well got up and clearly printed, but it has the un- 
pardonable defect of being published without a good aliihahetical 
index. This greatly detracts from its value as a book of roforoiicc. 
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It, however, ia the chief fault we have to find with a work full of 
interesting matter for the first time brought together, and evident- 
ly prepared with groat care. — D. yL,'^Nature, 


The annual Floods in the Punjab.— The ‘ Pioneer ’ has review- 
ed our February paper from “Indian Engineering” on the effeots 
of irrigation on the recent excessive falls of rain in the Punjab, 
and as wo thoroughly agree with the conclusions arrived at, we 
republish the articles for the benefit of our readers, 

“ The floods which have several times within the last three or four 
jeers breached the North-Western liailway in the neighbourhood of 
Umballa, thereby cutting ofl Simla for a time from postal communica- 
tion with the outer world, have been generally attributed to the reckless 
denudation of the lower hill ranges between Simla and the plains. This 
view has of course been maintained, and the proper remedy pointed out 
and insisted on again and ngain by professional foresters ; yet in a spiiit 
of fairness, which cannot be too highly commended, the ^ Indian For- 
ester’ for this month quotes from a professional engineering paper an 
article by Mr. J. E. Hinton, C.E., wliicb maintains that the *triie 
cause’ of these floods is to be found in the newly irrigated lands of the 
Sirsa district watered by the Sirhind Canal. The editor of the ' For- 
ester’ makes no comment on Mr. Hinton’s article, probably thinking 
that his statements and tlie figures advanced in their support carry to 
professional readers their own refutation. Briefly stated Mr. Hinton’s 
calculation is this : taking 1,000 square miles in the neighbourhood of 
Sirsa, of which about 1 -400th part is under daily irrigation in (ho hot 
season just before the rains, and osHuming that ilic evaporation from 
this is one-fifth of an inch daily (about twice the average rate, but pro- 
bably not too much for June), we get a million cubic feet of water daily 
added to the over-lying atmosphere, whieh, when rapid transportation 
^ by the liot north-west winds comes to an end, will speedily saturate the 
over-lying atmosphere, say to the height of a mile. Supposing these 
1,000 cubic miles of saturated air to be carried by south-west winds to 
the outer Himalayan ranges, and to have the temperature there reduced 
10 degrees, the result will be a precipitation of 70,000,000 cubic feet of 
water, or thereabouts — surely sufficient to give rise to a disastrous flood, 
80 it seems when we speak in millions. But if we inquire how much 
rain this means when measured in the ordinary way, we find that 
70,000,000 cubic feet spread over 1,0('0 square miles of country mean 
only 0*08 inch of rain — barely sufficient to lay the dust 1 ” 


“ The actual quantities of water involved in a downpour giving rise to a 
big flood are so enormous, that the evaporation from all the irrigated 
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land in India is a negligible quantity in any inTestigation into their 
origiot Thus on two ocoasions last year the rainfall over the eastern 
half of Debra Ddn, the Siwalike and the Nahan hills to the west, exceeded 
10 inches in 24 hours — once over a great part of the region, which is 
much more than 1,000 square miles in area, it was nearer 20 than 10 
inches. But 10 inches of rain oyer 1,000 square miles is 28,233,000,000 
cubic feet— a quantity incomparably greater than any result of local 
eyapuration, and capable of producing most disaRtrous floods if allowed 
to run ofT directly into the drainage channels. On the Punjab side of the 
Jumna such a free course is provided by the denudation of the lower hills. 
The railway, therefore, gets breached almost as regularly as the rainy 
season comes round, and in some districts, like Hoshiarpur, the fertile 
lands of the plain are being smothered under the sands brought down 
from the poorly consolidated tertiary rocks of the outer hills. On the 
Saharanpur side of the river wo do not hear of such floods, though the 
rainfall on the Mussoorie Hills, Dehra Diin and the Siwaliks is usually 
much heavier than to the westward, niinply because the soft sandstones 
of the Siwaliks arc carefully protected from denudation by a belt of close 
forest. Heavy downpours over this region in the month of August have 
been unnsally frequent, it is true, since the opening of the Sirhind Canal ; 
but post hoc is not always propter hoCf and of the cause of this frequency 
nothing whatever is known. Every season has its own peculiarities, and 
each year the heaviest rain has a tendency to recur in particular localities. 
Pome years the region of heaviest precipitation is in North Bengal or 
Tirhoot, at other times it is Bohilkhand, and tliis year it happened to be 
the Upper Doab and Dehra Dun. But when the heaviest rain falls in 
the normally inoisler regions to the eastward (where there are no canals), 
much larger amounts arc not uncommonly recorded, for example over 86 
inches at Purneah one day in 187U, and over 84 at two places in Rohil- 
Uhand in 1880. ” — Pioneer, 


Reclamation of Usar Lands in Berar.— W e extract the fol- 
lowing from the Anniiul Report of tho Agricultural Department, 
Bengal, for tho year 1886-87 ; — 

“ Having noticed in tho ^ Indian Agriculturist * that Mr. Maries, 
Superintendent of Gardens of tlie Maharajah of Durbhunga, had 
succeeded in reclaiming lands impregiiatod with saline matter by 
planting certain trees upon them, a letter was addressed to him, 
asking for further information on the subject. In reply, Mr. 
Maries wrote as follows : — 

“ * When I camo to Durbhnnga six years ago, I was much troubled to 
know what to do with certain patches of saline soils of the worst des- 
cription. One was the site of an old saltpetre factory where even weeds 
would not grow. 1 had this soil dug deep (2 feet) and planted thick 
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(8' X 8') with Inga Saman (rain treefi), Albizzia procira, Albizzta 
Lebbekf Cassia Jloridaj Millingionia hortenais, eissu^ nim, The best 
were the two first named. They were sown in pans, transplanted when 
the second leaves developed into single pots, and grown on till about 8 
feet high In pots. The salt ground was prepared as above, and the trees 
planted early in the rains. The ground in three years was completely 
filled with roots, and to all appearance the salt gone. The trees were 
thinned out last year only leaving the best, and the ground is very good 
now. 

“ ‘ In another place near my house, where the ground was covered with 
while saltH quite one inch thick, and where nothing would grow, I had 
holes dug A! x 4', and new earth filled in, and large trees 12 months old 
transplanted with wood poles, I gave the measureineiits of two on the 
worst ground to prove how tht*y have grown — Albltzia 5 years old, 
height 40 feet, girth of trunk 4 feet from ground 3 feet 10 inches. A 
rain tree same age, girth 1 foot 10 inches, height 20 feet, a spreading 
tree. The ground now is covered wiXli dub grass, and I have some 
splendid plantains growing there. 

“ * The trees I think should bo thoroughly estahlishod in pots before 
planting, and this should be done in favourable weather just at the coui- 
moiicuTnent of the rains, 

“ ^ The Inga Saman produces such an enormous quantity of surface 
feeding roots, and those yearly decay, leaving a rich deposit of vegetable 
matter in the ground, and making the soil open, and 1 have no doubt 
the trees take up the salts loo, that in a few years the nature of the soil 
is completely changed. The trees should he planted as thickly as pos- 
sible. 

“ * The timber is first rate for firewood, and the trees bear lopping well, 
I should think it would be an excellent tree for swampy feverish places 
in Bengal or elsewhere, being such an enormous water-absorber ; it is as 
valuable as the willow or eucalyptus, tnc willow being used by the 
Chinese as a preventative for fever, and always planted round villages 
iu rice districts. 

** * Alhiztia is said to be a valuable timber; it is certainly a very hand- 
some tree. I can give you a supply of seeds, if you care to have them, 
for distribution and trial lu other places. 

“ ‘ Rain tree seeds can bo obtained from Dr. King, Seebpore Botanical 
Gardens.’ ” 

“ Though tho question of reclamation of lands impregnated with 
saline matter is not of such importanco in those as in other Pro- 
vinces, yot it is by no moans an unimportant one in Behar, where 
considerable areas of saline soil are to be found. Dr. King, who 
was consulted on tlio subject, sees no reason to doubt tlio correct- 
ness of Mr. Marios' conclusions, and trees have been supplied by 
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him for exporimontnl cultivation on saline soil to District Officers 
who have applied for them. 

“ A sample of the original soil recluimod by Mr. Maries is at the 
same time being analysed with a view to determino how far it real- 
ly contained saline matter.” 

Treatment of Plants Attacked by Whtt e-ants. — A correspond- 
ent of a northern paper has very recently made known through 
its means, the fruits of his experience in connection with a certain 
very simple mode of so treating plants that are attacked by white- 
ants as to effectually rid them of those dangerous enemies, and this 
too, when apparently more powerful methods recommended by 
sciontitic authority, had proved unsllcee^sful, both in his own hands 
and those of other people. Wo therefore doom it advisable to make 
known as widely as wo can, the pr(‘cise nature of his successful 
operations in order that planters and gardeners everywhere, within 
the limit.^ of this Presidency, who are suffering by the invasion of 
those insect pests may have a chance of getting rid of them by 
following his exam])le. This cxpeiiimmialist, we must add, boforo 
going on to describe his special method, had trieil the scienti- 
fii'ally j)reserib(Ml remedy of Phenyle, and had “ found that its 
effects only last so long as the scent of the phenylo remains in the 
ground. For when this gets faint and dies out, the whito-ants 
will attack tho plants so treated.” The alternative agency employ- 
ed by the same party, however, — and which he theroforo “would 
recommend to all amateur and other gardeners, — even tho “ Super- 
intendent of the G<»voriimeiit Botanical Gardens,” — is to adopt tho 
following recipe lor keeping wliiio-ants from the roots of young 
trees and plants : — “ Get a common mud pot, and half fill it with 
coal-tar, filling up tho remaining space with water, and then leave 
it in tho >un during the rest of the tlay. In the evening, look 
at the solution that has been formed, and, if very strong, put a 
portion of it into an ordinary watering pot of watxir, and soak tho 
roots of tho young trees or bushes you suspect to ho attacked by 
white-ants with it ; also take a small quantity of the strong re- 
solution, and daub the bark of thorn with a rag or bryUsh well wot- 
ted with this for u few inches above tho soil. This will prevent 
tho white-ants climbing up, as they are so fond of doing, and bark- 
ing the trees or sliruliKS.” But the like treatment will not suit 
vegetables of minor kinds. “ I tried it the other day ” (adds this 
expert) “on some cabbages that the white-ants attacked after they 
had been planUnl out, but it did not succeed. I strongly suspect 
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the was too strong; as the young plants were quite burnt 

UP or scorched/^ The u&e of coal-tar, per ae^ to protect fruit-boaring 
from the attacks of various insect pests is of course an old 
story known by all Europeans, although it probably has not reach- 
ed the eais of natives in general ; but applying the same protective 
to ordinary garden vegetable gro\/Ihs would seem to bo a novel 
practice, which is well worthy of a general trial by all gardeners 
who find their plants of that description invaded by white-ants, or 
any other crawling insect pests. Coal-tar water will most likely 
repel any of these which come within scent of it, to say nothing 
about the effect on them of its taste ; for everyone who is acquaint- 
ed with that product of th*^ gas-works must well remember how 
highly offensive is its smelly and how difficult is the operation of 
cl(‘ansing any part of one’s per^^on or clothing which has had the 
ill-luck to get smeared with it accidentally. Before quitting this 
subject, we may as well draw attention to a kindled matter of 
considerable importance to coffee-planters at large, since it con- 
cerns the doubtful value, to their estates of a certain tree, on 
which they have hitherto placed much reliance, to wit, the “ Atti ” 
{Ficus lacemosa) regarding which a correspondent has written thus 
to a Bengal journal ; — It is an open question whether the Atties ” 
do good by attracting the green bug to themselves, away from 
the coffee, or harm, by attracting this p(‘st to the estate. I most 
reluctantly admit niy own o])inion is, that they must, and can- 
not but, do harm. For they form great breeding places all over 
the estate ; and although for the time being the bug may keep to 
them in preference, 1 fear that it would cease to do so with the 
disappearance of green leaves and .shoots. It is a terrible dilemma 
that we are in : extermination — if it bo possilde — cannot bo carried 
out unless every “ Aiti tree on +he esiate, so soon as attacked, is 
cut down and burnt. And this is the tree that we have so carefully 
reared and brought up for shade.” — Indian Agriculinri^it. 
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Vol. JIF., No. 1. 

PAge 82, tine 15, /or ^ Acroconioa/ read * Aorocomia/ 

I)* }i ti l6,/or*MaDcliinceVreae{^MAnohineol.’ 

)) II 11 17, /or ^ Coceoloba cuifera/ roatf ' Cooooloba uvifera.’ 

II II II 25, for ‘ CouBbariff read * CoAbaril.* 

It II II 26, /or * AngiDcel/ read * Angineel.’ 

II 11 II 11 for * Audira,* reaei * Andita.* 

Additions and Alterations in Translation of Influence 
OF Forests on Eainfall,” 

January Number, Vol. XIV* 

Page 12, line 29, and page 13, line 5, omit the word ^further/ 

„ 18, „ 27, omit the word ^ deciduous.' 

„ 13, „ 37, for < next,' read ‘ nearest.* 

„ U, „ 15, /or ‘ when,* read * where.* 

„ 14, „ 20, omit the word * yet.* 

„ 14, „ 82, /or * know,* r«ad * known.* 

„ 15, „ 32, /or * sinks,* reacf * rise.* 

„ 15, „ 37, omit the word ‘not.* 

„ 15, „ 88, for ‘ still reaches,* read ‘does ndt reach.* 

„ 16, „ 45, read, ‘ In the northern ‘dry zone,* which in the 

eouthern portion of Rajputana commences at the 24th parallel 
of North Latitude.’ 

„ 18, line 10, for ‘there,* read ‘where.* 

„ 19, in table ‘1876-1885* belongs to column headed 'After 
1875.’ 

„ 19, line 8, below table, /or ' are allowed,* read ‘give.’ 

„ 19, „ 9, below table, /or ‘ also,* read ‘ therefore.* 

„ 20, „ 4, for * 60,* read ‘ 20.* 

„ 20, „ 12, read, ‘ where a regular conservation has changed 

the character of the forest to a considerable extent.* 
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IMPRESSIONS OF A MONTH IN THE FORESTS OF 
SOUTH BERAR, WITH SPECIAL REFERENCE 
TO LIGHT-GRAZINO.” 

There are many inlerostin^, and «»ome e\en important, questions 
connected with the Borar State forest«<, and their ca|)acity for 
{subserving to the various requirements of the Province in timber, 
fuel, gras^, pasture, <Lc., Ac. ; and it was my intention to have 
written, later on, a Note on Bcrar which, I hoped, would contain 
information both valuable and original. But, to my great chagrin, 
1 had to leave tlie Berars at the veiy commencement, so to say, 
of my studies. Still, the opportunity was given me for making a 
minute inspection of the Pathroat, Khorad and Gondnakri reserves 
in the Wiin District ; and conditions being, as I have been given 
to understand, very much the same in the remaining forests of 
tliat district, an^ in South Berar generally, I may be excused, 
perhaps, if I attlch to these impressions of a month’s tour in that 
j^art of the Province a value which they might not otherwise 
possess. 

It will be remembered that Berar is the cradle, in India, of a 
form of treatment that is generally referred to as the method of 
obtaining natural reproduction by a system of regulated, or “ light,” 
grazing, an that speedily extended itself to other parts of 
India, causing)^ at the time, a certain degree of commotion among 
seriously minded Forest officers, and some anxious forebodings. 
This new gospel, as understood by the Civil administration, seemed 
to show that the Forest Department was imposing an unneces- 
sarily heavy burden on the people, in that it not only closed an 
immense area of natural pasture, and that in a country where 
pasture was in high demand, but made matters worse by deny- 

u 
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ing to the forest what was good for it. Personally, I can say 
that, in Oudh, whore 1 was then serving, the idea found so much 
favour in high circles that it not only influenced my efforts 
io exclude cattle, but raised a question as to the expediency of 
excluding cattle any where. In fine, the principles of “ light- 
grazing,” as expounded to the wortd, or interpreted by it, gave 
indications of bearing very mischievous results ; and so much im- 
pressed was I, at the time, with this circumstance, that I wrote 
an article in the Indian Forester ” on the subject, with the view 
of discountenancing, if possible, a too general application of a 
treatment which, whatever its merits might happen to be under 
the conditions of forestry prevailing in Berar, was manifestly un- 
suited to the requirements of our forests in other parts of the 
Empire. In that article, I expressed considerable doubt as to the 
practical ^character of the “ light-grazing ” method of securing 
natural reproduction, the operation of which appeared to me to be 
surrounded with difficulties and dangers of a more or less insuper- 
able nature : and 1, moreover, endeavoured to show the impolicy, 
from a forest point of view, of giving further encouragement to 
cattle-breeding on the confines of our forests — a state of things 
which is, even now, being carried to exaggerated limits, creating 
one of the greatest difficulties with which the Forest officer has to 
contend. 

Since then, the Dehra Dun Conference has sat, and it will be 
familiar to many of us how Colonel van Someron there explained 
the advantages of light -grazing,” as applied to Berar, and the 
special conditions which render that treatment beneficial to a sec- 
tion of its forests, namely, those situated in the southern half of the 
Province. I need, therefore, hardly go over tlie arguments used by 
Colonel van Someren on the occasion, which can be seen in the 
unofficial report of the proceedings. It will be sufficient to ob- 
serve that he disclaimed all responsibility for the erroneous no- 
tions that had got abroad on the subject, conceding, himself, that 
** light-grazing ” was only adapted to certain very special con- 
ditions. 

I shall now proceed to give my own impressions of “light- 
grazing,” as formed from personal observation of its effects in the 
Wiin forests of South Berar. Before doing so, I must, however, 
emphasize the hope that it was not my misfortune, in visiting these 
forests, to stumble on an exceptional state of things — exceptional 
as regards the District, at least. The District Forest officer him- 
self assurevd me that I would not find this to be the case. Moreover, 
in connection with everything that I am about to say in this arti^e, 
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I must disclaim any desire or intention to reflect unnecessarily on 
the judgments of other people. Such criticisms as I may find my- 
self compelled to make will, I trust, appear warranted by the 
importance of the questions at issue to the Department at'large. 
Most of my remarks relate to “ light-grazing,” directly or indi- 
rectly, and, as such, would seem a natural sequence to my prevMillls 
contribution to the “ Indian Forester” on the same subject. 

The Pathroat reserve has an area of 4 square miles only, and 
has been open to continuous “ light-grazing ” during the monsoon 
months (July — November) of the past four 3 "ears. The ground is, 
in part, level, in part undulating. Very much of the flfrest is 
made up of old cultivation, the fields of which remain either blank, 
or are imperfectly clothed with a vegetation consisting principally 
of thorns. The remainder of Pathroat comprises a stook of teak- 
poles, dwarfed, branching, misshapen, diseased, associated with a 
preponderance of such species as Terminalia tomentom^ Lagerstra^ 
mia parvijiora^ Butea frondona^ Acacia Catechuy Adina cordifoliay 
Ougenia dalhergioideSy Phgllanllnis Etnhhcay ZizyphuSy &c., &c., 
the vegetation of which is of a <«till more unprepossessing character. 

The whole constitutes an open ruinous class of forest, in which 
wo observe but few traces of recent successful reproduction — that 
is to say, undoubted seedlings of more than a year’s growth — and 
but small evidence of either present or prospective resources. 
Almc^t everywhere, the soil is hard, stony, and dense — a black 
cotton soil of generally meagre depth over “ moorum ” (trap rock 
more or less disintegrated). 

In a forest so circumstanced, it is my opinion that cattle ought 
not to have been admitted by us. The principal obstacle to re- 
production here evidently lies in the soil, the physical proper- 
ties of which have been so changed by long exposure, resulting 
from generations of fires and grazing in a depleted forest, as to 
make successful reproduction impossible for many years to come, 
unless measures be resorted to which will modify the present con- 
dition of the soil in a very important manner. It is, 1 urge, not 
the grass that has, in the main, been preventive of reproduction, 
but the soil ; and to uncover that soil, and trample upon it, is to 
make it even more unfruitful than it now is. In support of my 
contention that the grass has had nothing to do with the almost 
entire absence of young seedling growth of the valuable species, 
that has obtained a permanent footing in the soil, I would adduce 
the fact that “light-grazing” has signally failed to improve the 
condition of the forest in that respect. Germination appears to 
be profuse ; but the young seedlings die off, if not at the close of 
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the rains, then very soon afterwards, showing plainly that their 
Buperficial and sickly root system can only live so long as the 
surface soil contains moisture in it. We see exactly the same 
condition of things in some of our ruined sdl forests of the North 
of India. In my opinion, “ light-grazing ” has, therefore, proved 
rather injurious than otherwise to the Pathroat forest. Undoubt- 
edly, the absence of grass has assisted germination ; but it has 
tended to deteriorate still further the soil, and to make permanently 
successful reproduction more hopeless than before. And the whole 
of the forests seen by me in Wtin partook of the character of 
Pathrdt ; namely, open, ruined forest, with a hard, dense surface 
soil that nature was doing her best to protect, and soften, and 
improve with the aid of a friendly covering of grass ; but opposed 
in this by man, “ li^it-grazing,” and an imperfect fire-protection. 

In observing here that ‘‘ light-grazing ” was not, in my opinion, 
a correct method of treatment, as regards the'^o forests, my mean* 
ing is that ar\y grating at all should bo injurious in thoir case. 
For, I have been unable, in practice, to make any very clear distinc- 
tiEn between light-grazing ” and “ hoavy-grazing,’^ or any other 
sort of gracing. The point of difference appeared to me to lie in 
the area grazed over, wliich would bo nece^sarily smaller where the 
number of cattle admitted was, itself, smaller. I do not wish to 
imply that grazing iu moderation is impossible ; but that, in prac- 
tice, it is not feasible to have this moderate form of grazing with- 
out the more severe form being itself present in equal, if not 
greater, degree. Whether the number of cattle grazing over a 
forest be 500,* or 10,000, the distinction will, in my opinion, 
mainly lie in the total area grazed over, and not in the intensity 
of the grazing, which may, over a limited area, be as severo^in the 
former as in the latter casoZi 

What I observed in the cas^ of the Pathroat forest was that, for 
a considerable distance off cultivation, the grazing had been ex- 
cessive,— so much so in ^me localities as to leave nfo visible her- 
bage an inch high, — while, beyond this, the grass had been con- 
sumed in moderation, or not at all. In Khorad and Gondndkri, 
where the ground shows an alternation of low steep hills and exten- 
sive basins, the appearance of things ^as not quite the same. 
There the plateaus and lowlands had alone been grazed over, and, 
of course, the grazing had been proportionately severe, but always 
increasing in intensity with the nearness of the villages. 

All these conditions are such as could have been anticipated in 
the oiroumstanoes of each case. Given a forest, or a section of a 
^ forest, open to pasture for a given period, the herdsman in charge 
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of a given number of cattle \vill shape their movements according 
to a few simple considerations such as the following ; and it should 
be evident, after very little thought, that we have not, and, m^ore- 
over, cannot possess, the means wherewith to control those mov^ 
ments in harmony with considerations of our order. Assuming 
that we could afford the necessary establishment, and that the in- 
telligence of our guards was only equalled by their industry and 
incorruptibility — and both qualities are sorely wanted for the pur- 
pose in Berar, where this light-grazing ” takes place in the mon- 
soons ; that is to say at a time of year when the superior oUcers 
arc shut up in their head-quarter stations-— the task would W too 
much for thorn. 

(a) . The herdsman will avoid scattering his cattle, for fear of 

tigers and leopards, and with a view to havii]|rthem 
always under control. It is in his intereit to concen- 
trate them as much as po'^sible. (Consequently, the 
ground grazed over each day will, if not excessively 
grazed, bo at least excessively tiampled upon, result 
being hardening of tin soil, and the dostruotion^ or muti-^ 
lation, of seed and seedlings. , 

(b) . He will not Uke the herd further from the village than is 

absolutely necessary to his purpose. Cause and effect 
are, both, here sufficiently intelligible, and require no 
explanation. 

(c) . He wall avoid fiilly and difficult grounds, as also localities 

removed from water, or comprising bad ^ indifferent 
pasture, the consequence being proportionately heavy 
grazing in tracts oppositely situated. 

(d) . After having grazed in a certain locality, and removed from 

it, he will, after a variable j|itte (during the monsoons, 
within a week or two) return to graze over it once more, 
and in preference to the untouched pastures ahead ; 
for in’ the meantime, succulent young shoots will have 
sprung up in the portions of forest first grazed over, 
which will bo as much more relished by the cattle as 
the closer neighbourhood of home will be appreciated 
by the hordsman.- This is one of the principal obsta- 
cles to the introduction, in practice, of a system of 
light-grazing,” although, as we have seen, by no means 
the only one. The forest is very unevenly grazed over. 
The centre may escape grazing altogether, while the 
tracts bordering on cultivation— that is to say, the loca- 
lities most generaUy in want of reproduction, and of pro- 
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tection to the soil — will be found very much over-grazed ; 
unless, as 1 found to be the case in parts of Khorad and 
Gondwakri, the forest border is conterminous with very 
extensive village grazing lands. 

If all these circumstances be considered together, it will be seen 
how difficult it is, short of an expensive, and indeed impossible, 
control, to regulate any sort of grazing-scheme in the interest of the 
forest. Even on the supposition that we could parcel out the 
forest — and, in practice, we cannot always do so — into small divi- 
sions representing, say, a week’s pasture, no precaution on our 
par Ann prevent even these areas being over-grazed during the 
period corresponding. The cattle may not, in this case, have the 
means of returning to grounds already grazed over by them ; but 
nothing in nature will prevent the cattle from congregating in 
dense masses, according to the manner of cattle. They may be 
only a week in that particular section of the forest ; but they will 
avoid its bad pastures, eschew its billy and waterless tracts, and 
trample over every square yard of such parts as they happen to 
select in preference. 

This is how I understand “ light-grazing,” as practised in Berar. 
I may be wrong ; but such is the impression left on my mind after 
a careful study of the conditions prevailing in parts of the Wun 
District. 

1 have dwelt on the ruinous condition of these South Berar 
forests. It is deplorable. Yielding no revenue worthy of the name, 
hardly susceptible of doing so for a very long time to come, and 
costing a round sum of money each year, we are forcibly reminded, 
on looking at them, of a sentinel grown grey at his task of patrolling 
up and down before some ruined castle. The actual stock is of 
the most worthless description, and the evidences of improvement, 
as regards the future, are not hopeful. The fertility has departed 
from the soil. Nature, in the course of a generation or so, with 
the aid of its protecting coat of grass and other herbage, would, 
doubtless, succeed in restoring to this impenetrable surface some 
of its old properties. But, of our own accord, we have invited 
the cattle to destroy the work of Nature, completing the ruin of 
her endeavours by an imperfect fire-protection. 

It should be observed here that there is no “ close-season ” in 
Berar ; that, notwithstanding the natural difficulties to fire-protec- 
tion comprised in a very dry climate, in savannahs of tall grass, and 
the presence of numbers of native shikaris, the people are per- 
mitted to wander through the reserves at pleasure from year’s end 
to year’s end. Evidently, a state of things like this is not compati- 
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ble with a serious system of fire-protection. Fire-oonservancy 
has, it is true, been very successful — extraordinarily so— in North 
Berar, in the Melghftt regions. But the paucity of population, 
the circumstance of its being mainly composed of “ Kurkus,” 
very friendly to our administration, and local conditions pertaining 
to the configuration of the ground, render our operations of pro- 
tection exceptionally easy in that direction. 

Broadcast sowing, unassisted by a previous preparation of the 
soil, has, 1 believe, been resorted to in all the South Berar forests, 
and for some years past ; but in the forests inspected by me no 
instance could be found of its having been a success. And^ is, 
1 urge, of no use to scatter seed under conditions 'where it has 
about as much chance of succeeding as on a gravel walk. Whether 
sown broadcast by the hand of man, or naturally so by the ele- 
ments, we cannot expect seed of the useful species to devel(^ pro- 
perly under the conditions now prevailing in these forests. Nor 
would the uneducated cultivator himself dream of obtaining any 
sort of crop out of this soil without, in the first instance, plough- 
ing it up, or altering its constitution in one way or another. And 
this is, 1 consider, what we should also do, if we wish to restore 
these old South Berar forests, of which the soil is, in its present 
state, totally un suited to the reproduction of any valuable form of 
timber. In circumstances such as those before us, it would be 
foolish to abide the course of Nature : we must meet her half-way. 

All the best parts, and, at times, the more considerable parts, of 
these forests are made up of abandoned cultivation, and there 
should be no difficulty in the way of opening up these lands with 
the plough, and so preparing the soil for the reception of seed, 
which might then be sown broadcast, as hitherto. 

All our hope and promise lies in these old fields. Once out of 
them, we arrive on soil so shallow and stony as to be unsuited to 
our purpose. Thus, the fine basins of Khorad, affording excellent 
sites for plantations, alternate with hilly ground, upon the stony 
surface of which nothing but the useless Boswelia can, seemingly, 
live and thrive. We notice a similar state of things in Qondndkri. 
This work of breaking up the soil into lines of, say, 15 feet in 
width, separated by equal expanses of waste, added to the cost 
of collecting and sowing seed of such species as teak, Terminalia 
ioinentosa^ BaBda latifolia^ Ougenia dalhergioides^ LagerstroBmia 
parviHora^ PterocarpiLS Mareupium, and a few other useful species 
locally found, would not involve an outlay of more than Re. 1 per 
acre. This is not excessive, and experimental operations of the 
kind should, 1 think, be undertaken over large areas, and in a 
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serions spirit. 1 consider that, throughont India, we are too 
much disposed, when once fires have been kept out of the forests, 
to fold our armi^ and, in the case of ruined forests like those under 
discussion, to wait patiently for Nature to assert herself, careless, 
or oblivious, of the fact that soil deterioration is a much more 
common, and a much more serious, evil with us than in the moist 
climate of Europe. In the former case, the natural restoration of 
the forest is effected more slowly and with much greater difficulty. 
And yet it is wonderful by what simple means, by what readily 
available contrivances, the necessary properties can, occasionally, be 
restored to the soil, and a young growth produced, which would, 
otherwise, not be forthcoming, perhaps, for a generation or more. 
In this way, I have often remarked the vigorous propagation of 
sdl in the tracks made by a log, whilst being dragged. What a 
lot of useful work could we not cheaply execute by improving on 
this very simple process I ! But now-a-da^'s we recoil from any 
operation that may cost money. Our whole energy is devoted to 
showing a surplus greater than that of the year before : expendi- 
ture is sought to be reduced to its lowest limit. If cultural 
operations are attempted, then they are of a kind which involve 
no outlay, and yet look well in an annual report. When several 
square miles of waste have been sown — actual area impossible to 
determine— broadca'it with seed, the Department is supposed to 
have done its duty. If we have any misgivings, a look at the 
surplus tends to dispel them. 

It was explained to me, and the allegation supported by refer- 
ence to the miserable ■segotation around, even in the valleys, that 
the soil is too shallow, in these South Berar forests, to admit of 
good timber being produced. But I think I convinced my audi- 
ence — pointing to the fairly good dimensions of the mohwa and 
j)ipal trees that were to be seen at intervals among the generally 
dwarfed vegetation — that the present condition of the stock was 
due to the unrospocting hand of man in all that did not touch his 
greed or his fears, and had no foundation in the quality of the 
soil, which w'as «-ufficiently good and deep, over extensive areas, to 
produce, if not valuable, at least useful forms of timber. 

The absence of good, even decent, timber all over South Berar, 
the strides being made by cultivation, and the rapid exhaustion of 
the so-called ‘‘grazing-lands” as sources of timber-yield, make it 
imperative that such areas as we have been enabled to set aside 
for the production of timber should also be made to contain timber, 
and this without loss of time. The conditions of Berar adminis- 
tration, under w^hicb the surplus revenue is made over to the Nis&m, 



THI VlLOIBl * aTBOBlLAMTBM.’ 


158 


and an income realized from the forests only half as large as that 
which might be legitimately secured, give facilities, such as other 
parts of the Empire do not possess, for improvingi on an extensive 
scale, the forest estates of the Province. 

As a postulate to what has gone before, it n(iight be added that 
the contents of the existing reserves being of such an unsatisfactory 
character, both in regard to the quantity and the quality of the 
timber, no opportunity should be missed for increasing their area, 
which would be considered small under any circumstances. 

E. P. D. 


THE NILGIRI ‘ STROBILANTHES.’ 

This large genus of very interesting forest shrubs contains, ac- 
cording to the Flora of British India, 146 fully described Indian 
species. There is scarcely any part of India in which at least one 
species may not be found, while in some parts the species are so 
common as to be specially remarkable. Everyone who has been 
in Simla and taken an interest in its Flora, must have seen the 
beautiful blue flowers of S, alatuRy in the woods of Mahasu, Theog 
and Nagkanda. Visitors to Darjeeling can hardly have helped 
noticing, in those years in which they have flowered, the graceful 
purple corollas of S. divaricatuSy brightening the banks of the Birch 
Hill walks, the tangled growth of the bright-hluc flowered S. 
Wallichii at Senchal, and the variegated leaves of S, petiolariSf on 
the road to Rungbee. In Assam, the handsome S. Jlacvidifolius 
is cultivated for the sake of the indigo dye which its leaves afford, 
while another Assam species, S. uophyllusy is a common ornament 
of the gardens of Calcutta. S, auriculahts is a cold-weather flow- 
ering species, which may bo seen in perfection in the sdl forests 
of Chota Nagpore, and away down into those of Ganjam ; while 
the species which Mr. C. B, Clarke considers the flnest of all, *S'. 
scrchicidatusy adorns the gh&ts of the Bombay Presidency, and 
should be well known to the botanists of Mahabaleshwar. But 
it is probably in the South of India that the Strobilanthes reach 
their largest size, and are most conspicuous ; and though there 
are some very fine ones to be found in the Anamalai, Pulney 
and Travancore hills, it is especially in the Nilgiris that the shrubs 
are most easily seen in perfection. 

The annexed list shows most of the species of the Nilgiris. 
Host of them the writer has collected himself, but one or two* be 
bas received from Mr. M. A. Lawson, the Government Botanist, of 
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the Madras Presidency. The Flora of British India which des- 
cribes the specimens in the Kew Herbarinm collected by Wight, 
(Gardner, Beddome and others, might add two or three species, 
and there are probably several whose flowers are not yet known. 
The writer knows two or three species by the leaf only, but has 
not yet succeeded in finding the ^wers. 

The ‘ Strobilanthes ’ do not all flower regularly every year : 
some few species do, like Wightiarma and Perroitetianusy but more 
ordinarily the species flower only after long intervals and then 
die down. The stems if not burnt, rot away, and the next year 
the ground underneath is carpeted with a mass of young seedlings 
which gradually grow till their time of flowering comes again, 
and then die off in their turn. S. homotropus died off in this way 
on the Sispara ght\t in 1884, S, asper at Naduvatam, and S, eearen^ 
nia on Doddabettu in 1885, and S, pulnegenaia on Cairn Hill in 
188d. S, heteromallua also flowered in 1886 on the Coonoor ghkt, 
and has probably since died. So dense is the thicket of Strobi- 
lanthes in the undergrowth of the forests, that under ordinary 
natural circumstances it is really only at the time of the periodi- 
cal flowerings that the tree seedlings get a chance of a start. 
There are usually thou««8nds to be found under the thicket, but 
until the Strobilanthes dies, or is cut away, they simply remain 
stunted, waiting till the removal of the cover gives them a chance, 
and then they usually take advantage of it and come on quickly. 
It has, consequently, on the Nilgiris been lately found useful to 
assist in disengaging the seedlings by clearing away the growth 
of Strobilanthes. In the forests around Ootacamund and Coonoor, 
whore there is a large demand by the poorer classes of natives fojr 
small fuel, and where the hard, brightly burning wood of the 
Strobilanthes is much appreciated, it is possible to clear away the 
growth of it and not only allow of the young tree seedlings get- 
ting a chance of growing, but provide a con^^iderable amount of 
fuel, ample, at very cheap rates, to cover the whole cost of the 
work. In the L:imb’s Rock forest, 37 acres ‘ cleaned ’ in 1886, 
at a cost of Rs. 222, produced 9,038 head-loads of fuel (about 
323 tons), realizing, at one anna each, Rs. 565, equivalent to a 
net profit of Rs. 9-4-0 per acre. Something like nine-tenths of 
the material cut consisted of ^Strobilanthes.’ The good results 
of this work wore most marked : myriads of seedlings were dis- 
engaged, and a few years hence, with the help of a seed cuttilig 
or cutting under selection in the cover, what was a few years ago 
merdy a dilapidated shola with cover of old, mostly unsouiid, trees 
and underwood of Strobilanthes, will be oonvertod into a fnlly 
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fliooked pole for^i It may easOj be understood that the clearing 
of Strobilanthes must precede the seed cutting, or the cutting under 
selection (jardinage). When the cover over-head in a forest is 
light, the bank of Strobilanthes underneath is often very valuable 
as assisting to retain the moisture in the soil, prevent fires, and 
nurse the tree seedlings, and in some cases it is best not to clear 
away the growth too wholesale, but to disengage seedlings in plots 
where they are found sufficiently thick and good. An example 
of a shola in which not only the Strobilanthes were cut, but also 
the covering trees some years ago, may be seen in the valley at 
the back of the inspection house at Naduvatam. There, the growth 
of new Strobilanthes and tree seedlings together is so thick as to 
be at the disadvantage of the latter ; and, did funds admit, the 
Strobilanthes should now be thinned out. 

The most common and best known species is S. Kunthianugf 
which prefers the dry slopes of the eastern side of the hills, where 
thero is little or no tree-forest. In such localities it is chiefly 
found associated with the Nilgiri gooseberry (Rhodom^rtus to^ 
ment08a)y the bright flowered Hypericum mysorense^ the yellow 
raspberry (^Ruhus ellipticus)^ the barberry (Berheris aristata)^ the 
shining leaved Dodoncea viscosa, the pink-flowered Sophora glauca^ 
and the wild date Phoenix peduneulatay while the beautiful large 
white bells of the Nilgiri lily (Ltlium neilgherrense) may be seen 
in places lifting their heads through the shrubby growth. But 
when in flower it is the Strobilanthes which gives its colour to the 
scenery, and the hills may often ho seen coloured of the bright blue 
colour which has led some persons to attribute to this circumstance 
the origin of the name of the ‘ Blue mountains. ’ S, Kuntluanug 
flowers at intervals of some four to six years. It flowered pro- 
fusely in 1881 and again in 1886, and may be again expected to 
flower about 1891, though sporadic flowering specimens which 
have not died may here and there be met with in most years. On 
the downs to the west of Ootacamund the S* Kunihianue is re- 
placed by the much smaller /S', seedlis, a beautiful plant of a lovely 
tinge of blue. Almost every year the sholas of Ootacamund be- 
come gay in autumn with the blue, lilac or white flowers and the 
reddish young leaves and bracts of S» Perrottetianus, while in some 
sholas S. folionUy a quite different looking kind, is more common, 
and grows to a larger size of wood, having often stems of 4 to 6 
inches in diameter. The chief species on the higher parts of Dod- 
dahetta is 8^ MxenmSf which has a powerful and rather unpleasant 
odour, though when in flower, it s^ws a beautiful mass of bright 
blue panicles. It flowered last in 1883 , and then died down, leav- 
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ing its knotty stems to be used ns fuel said myrinds of Modlmgs to 
form a new crop. 

In 1886 there flowered in the Oaim hill sholas a species irith a 
cnrious narrow-necked bell-shaped flower, which has befn identi- 
fied as S. pulneyensisy hitherto only known from the Polney hills. 
Another common Ootacamund species is the rough looking 8* 
WightianuB, which grows indiscriminately on grass land or in 
shola, and flowers yearly. 

About Coonoor, in the Lamb’s Bock and Tiger Hill forests, besides 
8. folioBUB and S. PerrottetianuSy a species is found which Col. 
Beddome says he watched for years without finding flowers. The 
flowers came in 1886, and the plant seems now to be identifiable 
with 8, heferoinaUuB, except that the seeds, instead of being glab- 
rous as described by Mr. Clarke, and as shown in the very few 
specimens in the Kew Herbarium, show when wetted, a dense mass 
of shaggy white hairs. This species grows to a very large size on 
the Coonoor gh^t, afid does not seem to have been gathered in 
flower since Dr. Wight collected it in 1850. As Col. Beddome 
had, during these 36 years, such fine opportunities of watching it, 
it may be that its period of growth is so long as 36 years, or it 
may have flowered unnoticed every 12 or every 18. 

Some of the most beautiful species are those of the Kundahs, 
and especially at Sispara, where in 1883 was found the beautiful 
but sticky S, omabilifty with its large panicles of pink bells, and the 
woolly-leaved S gosst/pmusy which almost alone gregariously covers 
one large hill side above Sispara. Col, Beddome collected this 
species in 1870 and the writer in 1883, so that its term may be 13 
years, though a specimen of its wood in the Madras collection 
shows only ten annual rings. The wood is a very hard one, of a 
pretty brown colour ; indeed, the wood of most species, though 
usually white or grey, is hard and strong, and makes an excellent 
small fuel. About Naduvatara 8, aspevy a rough looking shrub, 
flowered gregariously in 1885, and died off, and in 1883 the same 
happened at Sispara, as already mentioned with 8, homotropuBy a 
species closely allied to 8, aeamnu. In the same year was found 
the species which is probably the most beautiful of all, 8. vioiaeetHBy 
only found in a shola near Bangi Tappal, where it overshadoHi a 
fine growth of that splendid fern Lomaria PaterBonu The flower^ 
are a deep violet, and so far as is known, it was last gathered It* 
Col. Beddome in 1870. 

This short account of the Nilgiri Btrobilanthes to 

dose without mention of 8. luridtuy a 

western forests of Sispua to Hadumtam.- It has O roi ji #fce spikes 
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of wjft4«dt fnrib Amnn, «f whioh a whUe Tariety oooasionally 
ocean, and whioh grooron the stems on the old wood. It has a 
near aHy in a remai^bla species which is only found in the valley 
at the l^d of the Noyil river in Coimbatore, S. hotampuHeniUf 
a curious species with lar^ serrated orbicular bracts and brown 
flowen. 

The whole genus is one of great interest to the Indian For- 
ester, and to the lover of beautiful flowers. Seeds are often sent 
home, and the growers wonder why they do not flower ; perhaps 
these remarks may help them to understand the reason. 


List of Nilgiri species. 

Section 1. 2 stamens. Exdopooon. 

1. foliosus^ T. And. Very common above 6,000 feel in all 
the sholas about Ootacamund. Flowers blue, appear annually, 
leaves bright green. 

2. S. Kunthianus, T. And. Common and gregarious on dry 
slopes everywhere above 4,500 feet. Flowers light blue, appearing 
about every six years ; leaves grey beneath, thick. 

3. S. gossi/pinus, T. And. Only about Sispara, on the hills 
between it and the Nadghani precipices at 5 to 6,000 feet. Flow- 
ers lilac, appearing about every 10 years ; leaves covered with 
dense yellow wool. 

4. S, CMspidatus, T. And. Common on the Sigiir ghftt at 4 to 

6.000 feet and occasionally elsewhere. Flowers blue, probably 
annual, leaves white silky beneath. 

5. S. consanguineus^ Clarke. Scarce. Northern valleys — 
Masnigudi — flowers blue. 

Section II. 4 stamens. Eustrobilaktues. 

A. hracteate^-^ 

6. /S', harbatus, Nees. Ochterlony valley and south-east Wy- 
naad, at about 3,000 feet ; collected lately by Mr. M. A. Lawson. 

7. S. heteromallusj T. And. Very common and gregarious on 
the upper parts of the Coonoor ghdt about Benhope — altitude 3 to 

4.000 feet. Flowers lilac, appearing about every 10 to 12 years ; 
leavee souigh. 

8. WightianuSy Nees. Very common all round Ootacamund, 

Flowers pale blue to dull lilac, annual ; leaves rough. 

% Clarke. Sholas on Cairn hill, Ootacamund, 

blue, appearing about every 8 years. 
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10. 8. neUffhfrrenMj Bedd. Wet forests in south-east Wjnaad 
Flowers bine. 

11. S. PerroUetianttg, Nees. Sholas of the upper plateau, veiy 
oommon at Ootacamund. Flowers light blue, lilac or pink, appear- 
ing annually ; leaves soft, hairy. 

12. S. Zenkerianus, T. And. Sholas of Doddabetta and Ava- 
lanche at 7 to 8,000 feet ; rather like S, foliosus. Flowers blue ; 
leaves smooth green. 

13. S. ciliatus, Nees. Western slopes, Carooor ghd.t, about 
2 to 3,000 feet (M. A. Lawson). Leaves smooth. 

14. S. triatisj T. And. Western slopes, Ochterlony valley (M. 
A. Lawson). Has deflexed pedicels and smooth leaves* 

15. S, HeyneanuB^ Nees. A small species of the Wynaad in 
forest underwood. Flowers blue, in hop-like clusters, leaves rough. 

16. /S'. micranthuB^ Wight. A large species, common in Long- 
wood shola at Kotagiri, where it dowered in 1885. It probably 
flowers about every 8 to 10 years. 

17. S. papilloBUBf T. And. Shrub common in the Kundahs 
and in a few ravines on Doddabetta at 8,000 feet. Flowers blue, 
apparently annual ; leaves rough, also the bracts. 

18. S. luridwy Wight. Straggling shrub with large hop-like 
clusters of flowers on the stem, sholas of western slopes — Sispara 
to Naduvatam at 4 to 5,000 feet. Flowers dark purple, sometimes 
white, appearing annually ; leaves large. 

19. S. aspevy Wight. Common about Naduvatam at 4 to 5,000 
feet ; rare elsewhere. Flowers small, blue. 

20. S. BeBbiliBj Nees. Small species in tufts on the downs. 
Flowers blue, appearing probably every 4 to 5 years. 

B. Paniculate — 

21. S, sexenniB, Nees. Large shrub, common on Doddabetta 
nt 8,000 to 8,500 feet. Flowers blue, appearing about every 6 to 
7 years, leaves bright green, narrow. 

22. S, homotropuB^ Nees. Large shrub very like 5. Bexennw — 
oommon in the Kundahs. Flowers blue or white, appearing about 
every 10 years, leaves bright green. 

23. S, violareuBf Bedd. A rare shrub. Kundahs near Bangi 
Tappal. Flowers panicled, violet, appear about every 7 years. 

24. S. amalnliB^ Clarke. Shrub, western slopes. Sispara 5 
to 6,000 feet. Flowers panicled, pink, appearing about every 10 
years, very sticky. 

K.EW 

4ik Ifovember, 1887. 


J. S. Gambia 
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THE MINERAL CONCRETION OF THE TEAK TREE • 

At the last meeting of the Nilgiri Natnral History Society Mr. 
Lawson showed a specimen of a whitish mineral substance found 
in a teak tree growing in the Government Plantation at Nilambiir. 
This peculiar secretion is not altogether unknown to officers in the 
Forest Department, and its composition has on more than one oc- 
casion been investigated by chemists. 

In 1870 the fact of calcareous masses occurring in timber was 
brought to the notice of the Asiatic Society of Bengal by Mr. R. 
V. Stoney, who stated (vide P. A. S. B., May 1870, p. 135) that 
many trees in Orissa had pieces of limestone or calcareous tufa in 
their fissures, but principally asan (TerminalUi tomentoea, W. and 
A.), swarm (Zizyphue rugoea^ Lam.), sissu (Dalhergia smu, Roxb.) 
and abnus ( Dioepyroe melanoaylon^ Roxb.) 

In 1880 Mr. V. Ball in making a geological survey in the Cen- 
tral Provinces met with this concretion, and thus alludes to it in 
his “ Jungle Life in India.” ‘‘ Some white marks on the cut stumps 
of an asan tree caught my eye, and these on examination proved 
to be sections or laminae of calcareous matter which alternated with 
the ordinary rings of woody growth. The rocks about were 
gneisses and schists, and I could discover nothing in the soil to 
account for the peculiarity. In some cases irregularly shaped 
pieces 7 inches long by 2 inches thick were met in the trunks 
at a height of about 6 feet from the ground. By the natives 
the lime is burnt and used for chewing with pan. On examina- 
tion it was found there was no structure in these masses which 
would justify a conclusion that they had been formed by insects. 
Some included portions of decayed wood seemed to be cemented 
together by the lime.” 

Major General Morgan, late Deputy Conservator of Forests, 
Madras, speaks of it in the following terms in his “ Forestry of 
Southern India It is a curious fact that in the Wynaad, though 
there is no free lime in the soil, yet teak (Tectona grandis) and 
blackwood (Dalhergia lati/olia), if wounded near the ground con- 
trive to absorb large quantities of lime. It may be seen encrusting 
the tree on the surface as far as 4 feet in height, from 8 inches 
to a foot in width, and 2 or 3 inches in thickness. The lime is so 
hard that it destroys circular saws, and the Carumburs use it for 
chewing with betel. 


* A papw lead at a mwti”g of the IHlgiriTiatotal History Socisty, OotacaBSoad, 
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Abel in 1854 thus desoribed it — wood of teak, whioh 
grows in the South of India and other tropical countries, frequent- 
ly exhibits cracks and cavities of considerable extent lined with a 
wbite crystalline deposit consisting chiefly of hydrocalcic ortho- 
phosphate, C. H PO 4 , H,0, with about 11*4 per cent, ammonio- 
magnesium phosphate.” (Chem. Soc. Qu. J. xv. 91). 

This white deposit in the wood of teak has also been examined 
by Thoms, who found it to consist of monocalcio orthophosphate 
Ca H PO4. (Landw. Versuchs. Bt. xxii. 68 ; xxiii. 418). More 
recently still Professor Judd has found in teak a specimen of crys- 
talline apatite, a well known mineral containing a large proportion 
of calcium phosphate. 

“The formation of this deposit indicates that the wood itself 
must contain a considerable quantity of phosphoric acid, and the 
analysis shows this is really the case as the ash of teak wood is 
composed as follows 

C.0 MgO F.O K,0 N.,0 SiO, SO. P.O. CO. Cl 
31-35 9*74 0*80 1-47 0 04 24*98 2-22 29-69 0*01 0*01 

The percentage of carbon and hydrogen are higher than in most 
woods, and this together with the richness in calcium phosphate 
and silica may perhaps account for the great hardness of teak.” 
Watts’ Diet. Chemistry, 3rd Sup., p. 1894. 

The sample from Nilambur was in the form of a rounded flat- 
tened cake about 10 inches in diameter and 2 or 3 inches in thick- 
ness ; dirty white in color, with a rough gritty surface. A sample 
was made for analysis by breaking ofl' portions from different parts 
of the cake and reducing the whole to a flue powder. The powder 
examined under the microscope was mainly in an amorphous con- 
dition similar to prepared chalk, with a dark colored gummy mat- 
ter, and a small quantity of crystalline quartz sand. The following 
is the composition : — 


Calcium carbonate, ... ... 

Tricalcic orthophosphate, ... 

... 7005 

... 2-89 

Quartz sand, 

... 9*76 

Organic matter, ... 

... 14-80 

Moisture, 

8-00 

Total, 

... 100-00 


The analysis shows that the principal compound is calcium car- 
bonate, and the concretion approaches nearer the chalk or lime- 
stone formation than that of the apatite or phosphatio found by 
other investigatorB. An examination of deposits from other trees 
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miglit show greater difFerenoee than these, but it seems etiongh has 
been done to prove that the calcium element forms the base. 

The sand, probably blown up as dust and made to adhere by 
the organic matter, is a mechanical ingredient. The deposit con- 
tained no salts of sodium or calcium soluble in water, nor any 
ammoniacal compounds ; this would stand to reason, as the heavy 
rains to which this district is subjected would scarcely leave any- 
thing soluble on the trees. 

A sample of the soil from the Teak Plantations, the same as that 
in which the Ipecacuanha is being cultivated, has also lieen exam- 
ined. It is a light reddish brown sandy loam with quartz. In a 
dry state it contains 79 per cent, of silica and silicates, about 5 per 
cent, of organic matter, the same of iron oxide and alumina, and 
*217 per cent, lime a as oxide. 

The scanty amount of lime present in the soil, and the large 
amount found in the tree, show what an enormous quantity must 
havo been taken up by the sap. I have shown elsewhere that a 
full sized cinchona tree contains about 10 ounces of lime (as slaked 
lime), not concentrated by abnormal development in one place, 
but disitributed in all its parts. A teak tree from its size and ash 
contents would have a much larger supply than a cin3hona, and 
yet, it seems, is able to excrete it in some abundance. In what 
manner this takes place is not easy to determine. The calcium 
enters the plant in a soluble form as sulphate. The oalcium unites 
with oxalic and other acids and is precipitated, while the sulphuric 
acid parts with its sulphur to form organic compounds. A wound 
in the tree is liable to render these processes abnormal by causing 
the vegetable acids to ferment by exposure to the air and to yield 
carbonic acid as one uf the products, and this meeting with the 
calcium in the ascending sap exuding from the wound might oon- 
veri it into an insoluble calcium carbonate which would harden in 
the cavity of the tree and form the deposit. 

D. Hooper. 

tiMBEB metal sleepers. 

The following notes from recent numbers of Indian Engineer- 
ing,’’ represent the opinions of competent authorities regarding 
the relative value of deodar versus metal sleepers. '* 

A first^laiB deodar sleeper 10' x 10* x 5'" costs on on average at 
I^ore Rs. 3-2, and this sleeper when fully equipped with ohsir, 
spikes, Ac., costs Rs. 4^6 when laid on the roadway. On the other 
hand, the price of a fully equipped oval bowl mtal sleeper is Rs. 
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7-11-6, or Rfi. 3-5-0 in I'xoess of the cost of a deodar broad g&tigo 
sleeper. It should also be noted that metal sleepers are much 
more liable to dainag(> during transport than 'wooden ones. 

It is further shown that the cost of ballasting a line laid with 
wooden sle(ii)ers is more expensive than that of a line laid with 
metal ones, so that finally the saving is reduced to Us. 2-1-2 in 
favour of the wooden sleepers. 

*‘The age to wliiih a wooden sleeper will do its work, is, in common 
with the metal sleeper, dependent to a great degree on the description of 
niaintonance it receives. Taking a first-class deodar sleeper, the road it 
is laid in, well maintained, the traffic — the average traffic of a Northern 
India line — I fix the age to which it will attain before demanding re- 
moval at 20 years. 

The age of the metal sleeper under exactly similar conditions may, 

1 think, be taken at 40 years. 

“ In many parts of Northern India traversed by railway, where the 
((uantity of salt in the earth is very excessive, this 40 years of life I 
have given is liberal to a degree. Salt is disastrous to the metal sleeper, 
so much so, that in those salt plains I am confident a wooden sleeper 
would outlive a motal one. I will, howevei, to strengthen my case, take 
no advantage of this fact, but will allow the age of the metal sleeper to 
be 40 years.” 

In comparing the relative co<it of maintaining the two different 
classes of roadway, it appears that there is a saving of Us. 53-8, per 
mile, p(*r annum, in fa^ou^ ol the timber slocper line of railway. 

It is also generally admitted that the tear and wear of rolling 
stock and the damage done to the rails is much loss on a timber 
road than on a metal one, which fact ropreseiiis a further saving 
of no small imporiauce in favour of wooden sleepers. 

Again it is exjilained that in ttio ca«»e of minor accidents, which 
are the most common on Indian lines, it is found that the damage 
done to the permanent way and rolling stock is always much 
greater in the ease of linos laid with metal sleepers. 

In such accidents the metal slwpors are generally smashed to 
atoms, whereas on linos laid with wooden sleepers those suffer 
little, and the damage done to rolling stock is usually trifling. The 
writer then goes on to show that at the end of 20 years the total 
sa\ing, effected on a line laid with wooden sleepers will be Bs. 
10,026 per mile on account of original cost and maintenance, 
and that after having rolaid the line at a oost of Bs. 6,400 per 
mile, which will carry it on for another period of 20 years, or 
equal to the whole life of the metal sleeper roadway, there will 
still be a net saving of Bs. 3,626 in favour of the timber road. 
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** What amocinta ooald be added to thie, on aooofint of the longer life 
bestowed on rolling stock and rails, and what on aoooant of sayings in 
accidents (all due to tho timber toad) it is impossible to say, bat I do 
not think 1 am giring too mnoh in favor of the timber sleeper, if 1 say 
that the cost of minor accidents (and these, be it remembered, are tbe 
ruling accidents in India, and are besrdes very namerons), is ten times 
as much on * metal roads ’ as on timber ones. 

There is another point in favor of the wooden sleeper, to which I hare 
not yet alluded , this is, rate of exchange between India and Europe. 
My pricing of metal sleepers is based on dgures which existed 6 months 
ago, but are now larger by reason of a falling exchange, and with a pros- 
pect of a farther fall tho advantages of using timber sleepers locally 
piodticed is still more apparent.*’ 

Sovoral interesting remark*? are made by one of the writers re- 
garding tho relative (jnalities of timber for sleepers, which may be 
summarized generally as follows 

“ Tho best building limber in tbo Punjab is deodar^ which is obtained 
m large lengths in the lulls. Jt possoMses s/renyi/i, /tarc/aess, 
and durability^ and is, therefore, well fitted for sleepers on the railway, 
entailing leso wear and tear to rolling-stock, less breakage of sleepers in 
case of accidonts, and also being much cheaper than other kinds of sleepers. 

“ For broad as well as narrow gauge, it is equally good, and is easily 
obtained in large quantities, at convenient places. Best heart-wood 
should only be used, and all dclectivo wood rejected, it should be entirely 
flee liorn sap-wood, laigo, and loose knots, flaws, shakes, and splits, and 
should be well seasoned. Picked heart-wood is free fiom the attacks of 
wliito-ants, and the ravage of other insects.** 

In conclusion, one of tho articles contains tho following important 
ob<iervation with regard to the desirability of Government retain- 
ing its money in the country instoud of remitting it to Europe on 
nooount of the purchase of metal sleepers, in which case tho Indian 
Go\(‘rnment sustains a ‘•till further loss on account of exchange : — 

“ That it 18 to the interests of the Government to keep its money in this 
country cannot be contradicted. The people of this country, both Euro- 
peans and natives, arc entitled to benefit directly, as well as indirectly, 
by the making of railways. The Indian Government has laid down an 
order, that when articles of local (i.e., country) produce compare favor- 
ably, in description and cost with articles of European manufacture, they' 
are to receive preference by ofiScers purchasing on behalf of Government. 
In the matter of sleepers the Government should go further and give the 
Indian deodar sleeper the preference of the metal one, even if it were 
proved to be more expensive. The liberal use of timber sleepers being 
assured, capitalists would invest capital in growing timber and producing 
sleepers. Large areas of land io the hills, now barren, would be planted, 



HH OOlOARATin TEVTUUTUBBl 0« BILL BTATIOBI AMD IB TBB 


Md tliB eoontiy opened op, nod eapbjment woold be (band for • )«ge 
Bomber of Earopeene end netirea who oen now find none. 

** Proved, however, as it easily oan he, that the timber sleeper is eheap- 
er than the metal one, both in initial cost, and thronghont its life, it is 
imperative on the Indian Government to enoonrage its prodnotion in 
every possible way, and to seonre for its own use every decent sleeper 
offered.*’ 

COMPARATIVE TEMPERATURES ON HILL STATIONS 
AND IN THE PLAINS IN THE NORTH-WEST PRO- 
VINCES, INDIA. 

A GLANCE at the daily weather reports issued by the Meteorologi- 
cal Reporter to the Government of India, will show that during 
certain times of the year the minimum or early morning air tem- 
peratures at the hill stations 5 or 6,000 feet above the plains are 
very little lower than at the plain's stations. Indeed, there are days 
when the temperature on the hills in the early morning is actually 
higher than in the plains. That this should be the case is ex- 
plained by the action of radiation which causes cold air to ac- 
cumulate in the plains whilst the overlying air is comparatively 
warmer. This has been demonstrated in a remarkable manner in 
Debra Diin by means of the scaffolding previously described in the 
“ Indian Forester,” The air 66 feet above the ground was found to 
be as much as 12 degrees warmer during the early morning than 
the air 4 foot above the ground. This effect of nocturnal radiation 
shows itself also when the plains and mountain tops or ridges are 
compared with each other. To make this very evident, temper- 
atures were observed at the exceptional height of 9,000 feet above 
tile sea, at Deoban forest chauki in the Jaunsdr Division, North- 
Western Provinces Forest Department. Simultaneously the tem- 
peratures wore also observed at Dehra Diin in the forest office 
and 7 miles out (south-east) near a forest camp, called Rdmgarh, 
in midst of a sal forest. Both latter places are about 2,000 feet 
above the sea, and therefore 7,000 feet below Deoban. 

Unfortunately the temperatures at Deoban were observed half 
an hour later every day than at Dehra Diin and R&mgarh, but 
allowance can be made for this. The annexed table shows that 
there is as much difference between the Dehra Diin office station 
and the forest station of nearly the same height above sea level 
as there is between the latter and Deoban. 

The Deoban station is only 3 degrees below the Rdmgarh forest 
station. If we allow 2 degrees on account of the difference of 
timOi we will have Deoban 5 degrees lower than Rimgarh, and 8 
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degrees lower iiliaii Dehra Din fofesi ofltoe in ilie mein. On 
27th of December, Deobon showed aotdiSj m hig^lier temperetiire 
than the trro lower stations ; on the 29th, Deobim etioeedrf Wm- 
garh ; on the 7th of January Deoban eqpiaHed iiie meaii^'of tlw 
two lowOT stations. 

It is intended to establish regular meteorological obserratiottS 
at Deoban in the course of this year, when more reliable oom- 
parisons will be possible. 


Date. 

Dehra Dfin Forest 
Office, above 2,000 
feet 

R&mgarh Forest 
Gamp near Dehra 
DAn» abont 2/KX) 
feet. 

Deoban Forest 
Chankl aboot 
9,000 lest 




7-30 AM. 

7-80 A.M. 

8 A.M. 

16ih Dec., 

1887, 

42 

40 

34 

16 th 

II 

II 

39 

38 

84 

17 th 

II 

II 

40 

38 

83 

19th 

II 

II 

38 

86 

35 

SOth 

M 

II 

44 

41 

35 

2l8t 

II 

II 

40 

38 

85 

22nd 

II 

II 

44 

89 

36 

S3rd 

II 

II 

44 


87 

24lh 

II 

n 

42 


35 

27 th 

II 

II 

85 


88 

2Ath 

fl 

II 

39 


34 

29th 

>1 

II 

35 


85 

30th 


II 

37 


85 

Slst 

II 

II 

85 


31 

2nd Jan., 

1888, 

38 


82 

Srd 

II 

II 

36 


32 

4th 

II 

II 

36 

36 

32 

6th 

• 1 

II 

38 

85 

83 

6th 

II 

II 

38 

36 

83 

7th 

II 

II 

36 

34 

35 

0th 

II 

II 

37 

34 

33 

loth 

11 

•1 

88 

37 

35 

11th 

II 

II 

89 

88 

35 

12th 

II 

II 

43 

36 

36 

13th 

II 

II 

41 

38 

34 

14th 

II 

II 

40 

88 

33 

16th 

II 

II 

51 

48 

39 

17th 

II 

fl 

38 

38 

33 

18th 

II 

•I 

87 

34 


19 th 

II 

fl 

35 

34 

27 


II 

II 

35 

35 

26 

Slat 

It 

fl 

4i 1 

36 

23 

22 dajs Mesa. 

39'2® 

3a-7* 

M-4* 
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COMPOUNDING FOREST OFFENCES. 

In a note on page 73 of the Indian Forester,” the Editor explains 
that*the plan of compounding forest offences works admirably in 
the N.-W. Provinces. The Divisional Forest officers personally 
examine the offenders, and do not send petty cases to a Magis- 
trate. When any important case is sent up to a court, the opinion 
of the Government vakil i^ generally fir^^t obtained on the subject. 
I think some further information concerning the procedure of 
sending for the witnesses, <fec., will be instructive. What is done 
in case ii witness, or an offender, does not wish to appear before the 
Divisional Forest officer ? Is the Protective Forest staff of the 
N.-W. Provinces sufficiently strong to arrest and convey forest 
offenders to some long distance, where the Divisional Forest of- 
ficer resides or encamps ? If the arrest is made at evening, is the 
offender kept in custody, if f’o, how is that done ? 

Do the witnesses consent to come up to the Divisional Forest 
officer on their own accord ? 

If an offender refuses to give compensation, is he detained in 
custody until the opinion of the Government vakil has been ob- 
tained ? 

Does the Police, if called upon to interfere, bring up the offend- 
er before the Divisional Forest officer before taking him to the 
court. In short, the personal enquiry of Divisional Forest officer 
into all the forest cases seems to be somewhat impractical in Di- 
visions with detached forests, specially when Divisional officers 
have to attend to tlioir multifarious duties of out-door and office 
work. 

3r^/ March, 1888. S. S. 

Tho Forest Divisions in the N.-W. Provinces are fairly compact, the distance 
to be traversed by the Divisional officer rarely exceeding 20 miles from a central 
point. 

In serious oases, offenders are at onco arrested by tho Forest Guards and 
brought before the Divisional officer ; in other cases, the Range officer mere!} 
repoits to tho Divisional officer, and the latter then fixes a place and date suitable 
to all parties for enquiring into the case. As Divisional Forest officers are always 
moving from point to point of their Divisions, except during the four monsoon 
months, when offences are rarely reported, there is practically no difficulty in this 
procedure. 

In more serious cases, offenders may be kept in custody until they can be 
bfooght before the Divisional officer, or until the Range officer has sufficiently 
investigated the case to report it Each Forest Guard has his ohauki, and ohau- 
Itis in the School Circle are now being built in a permanent manner, and the 
offenders can readily be kept there for one night if necessary. 
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Asa rale, oflendera are ettlior ebikaria, parohaiaiA ckf loreat fvodaoe who havo 
^aas huts in, or close to, the forest, or villagers who live in its and 

occasionally i)6tty dealers from a town. Such men ean he released and brought 
up for enquiry, whenever required. 

There is seldom any difficulty regarding the attendance of witnesses to forest 
oflcnces, and they are generally Forest Guards or purchasers of forest produce. 

In the case of ufl'enders refusing to pay compensation when the Divisional ofls> 
cer may consider their oHonce proved, and has proposed it, the case, if a serioue 
one. is shown in writing to the Government vakil, and if he considers the case a 
goitd one, report is made to the Magistrate, who fixes a date for hearing the cose. 
Pending the report of the Government vakil, the defendant is released and returns 
to his home. 

In oertain cases, where the evidenoo appears to ho sufficiontly clear, the case is 
lit once sent to the Magistrate, the Forest Guard or Jlange officer conducting it 
personally. 

U is very seldom that the assistance of the Police is required, the Forest staff 
being quite strong enough to arrest oflendera, and the people being generally ready 
to submit to their authority. Our forest chiinkis are much more uumeruns than 
Police thanahs, and a])plication to the Police in purely forest oflunoes hardly ever 
occurs, though in otfenees under the Penal Code, it may bo necessary. Forest 
officers in the N.-W. Provinces spend 8 months every year in camp, and being 
constantly in their forests, have no difficulty in attending to thoir duties, however 
multifarious they may bo, and always consider enquiries into forest oficncos aa 
above all their other duties -—[Bp.] 

NOTES ON INSECT RAVAGES IN PINE FORESTS. 

Thk htucly and prevent ion of disease in forest trees is of such great 
importance, and so intimately connected with the prosperity of 
forests, that a few notes on a disease in the form of a pest of in- 
sects, which has done extensive injury in many of tho pine forests 
under my charge (tho Sutlej valley, Bashahr), may be of interest. 

The pest to which my notes refer, made its appearance during 
the summer of 1882, and spread at an alarming rate over large 
areas. Young, vigorous trees invariably shook it off, but less 
liardy ones were either rapidly killed, or after lingering for some 
time, died out. The leaves of infected pines turned an unhealthy 
yellowish color, and tho branches dried and curled up into claws, 
giving a most wretched appearance. At the end of the rains, the 
disease abated, and to all seeming disappeared, and for four years 
the forests were free from its ravages. But in June 1887, it re- 
turned, and this time attacked both the Pinua eacelaa and Pinua 
Gerardiana, In July, I noticed that the leaves of the affected trees 
wore beginning to change color, and that the insect had preferred, 
for first qperations, the ends of branches, and that it had tunnelled' 
out, between the bark and the sapwoixl, longitudinal galleries, 
‘which, on close inspection, 1 found to contain larvae and weevils. 
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1 oontinned to observe these during the rains, and 1 suspect, that 
the hollowed out interiors of the tender shoots are designed for the 
reception of eggs, and the rearing of larvee, as later on, when no 
more larvae remained, the perfect insect abandoned the tender 
shoots for larger branches, through which it worked holes as far as 
the heart wood, and in the direction of the axis of the stem. Branch- 
es thus attacked were tattooed all over and did not survive long. 
No eggs or larvae were, however, observed in them, and I think 
they are merely scooped out to obtain food. This destructive in- 
sect belongs to the order Coleoptera, and is probably some species 
of Bostrichus. It is one-tenth of an inch long, with dull brown 
colored elytra, and its larva is a small white grub of the same 
length, but as 1 am sending you specimens of larvae and perfect 
insects for identification, 1 will not attempt to describe it further. 
Its duration of activity is three months, which is as long as the 
rains last, for at the end of September, its depredations ceased, and 
in October, 1 had difficulty in finding any beetles alive. But 
doubtless, they leave behind in dead wood ample deposits of eggs 
which are hatched on some favorable atmospheric change occur- 
ring. 

At Changa MangA in 1875-76, after large thinning operations, 
the ground was littered with refuse wood, and a similar pest occur- 
red. 1 was, therefore, in the present instance inclined to attribute 
the origin of this beetle to forest litter, which in the forests of this 
Division is composed chiefly of branches of the deodar trees felled 
annually, and of the loppings left by the people in forests open to 
rights. In spite of periodical efforts to collect and burn such re- 
fuse, there always remain, particularly in the unclassed forests, 
large quantities of decaying litter, which is well known to harbour 
insects. I failed, however, to discover in collections of forest re- 
fuse any trace of the weevil described above, and I must suppose 
that the outbreak is due to some other cause. The only remedy 
which suggested itself at the time was to lop off all tainted 
branches on the first sign of the disease, and remove the trees that 
hod gone too far. Besides, insectivorous birds have always been 
protected. But there may be other well known means of prevent- 
ing and stopping the development of diseases in trees, caused by 
insects : and 1 hope some of your correspondents will be good 
enough to throw some light on the subject. 

G. Q. M. 

SpeeiiBenf of the Unm of the ineecti attsohing the pine trees and of their 
savages have been received, and will be sent to the Inffian Mnseiun, Csloultaf 
with a printed copy of the above paper.— [Eo.] 
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WEISSE’S HEIGHT MEASURER. 

W bissb’s instrnment for measuring heights consists of a tube which 
pulls out and is protided with cross wires, and with a scale of 
heights which rests on it lengthways, and a scale of distances which 
is fixed upright. A pendulum is also attached to the scale of 
distances at the upper end 0 . When not in use, the tube serves 
a** a receptacle for the scale of distances and the pendulum. 



If it is (Ipsired to determine tlie height of a tree, we select a point 
from which the foot and the top of the tree can be seen. The 
lino from the tree to this point is used as base lino and is measured. 
Its length should bo as nearly as this cun bo estimated equal to the 
I.eight ot the tree. The true length of the base line is measured. 

The scale of distances svhich is fixed ujiright to the tube is then 
so moved that tho projecting upper portion of the scale indicates 
the length of the base line. (Tho scale is in moires, but for use in 
India it conld easily be changed into feet). This done, the tube is 
held 111 the right hand, brought to the eye and directed to the too 
of the tree. ^ 

The tulw is so turned that the cross wire appears vertical, and 
^e top of the tree is made to cover the centre of the cross wire. 
Maintaining this direction of the tube, the latter is then slowly 
turned round its axis from right to loft and back again. This ia 
rej-eated two or three times, and then the instrument is taken from 
tfio eye. The scale of heights is provided with teeth, which stop 
tbe pendulum. The number of the scale at which the pendnlnm ill 
•topped represents the height of tbe top of the tree above the eye. 
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To find the full and true height of the tree it is necessary also 
to direct the tube to the foot of the tree* If the pendulum is 
stopped this side of zero, the number indicated on the scale is to be 
deducted from the former height. If the pendulum is stopped on 
the other side of zero, the number on the scale is to be added to 
the former height. 



The whole theory of this instrument is based upon the similarity 
of rectangular triangles, as shown by the diagram. "When (a) 
and (b) have equal scales, and (b) is fixed corresponding to the 
measured base line (B), it follows that (a) must stand in true rela- 
tion to (A). The height of the tree is marked by the stopping of 
the pendulum. 

Manufactured by Th, Buddendorff, Mechanic, Schtltzenstrasse, 
No. 53, Berlin, S. W. 


We hear with great regret that the recently established New 
Zealand Forest Department has been abolished, the new ministry 
in that country apparently thinking that the forests will last their 
time, and that if ruin should come hereafter on this hitherto flour- 
ishing Colony that at any rate they will not be there to see it. 
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THE FINANCIAL STATEMENT, 1888-89. 

Wk read in the Summary of the Hon’blo Mr. Westland’s Finanoial 
Statement for 1888-89, that “ ihe Post OfficSy Telegraph and Forest^ 
all of which niouy he regarded as quasi-commercial DepariinenU^ are 
more remunerative every year! 

The figures under Forest are as follows 
RsTiiruB. 

AccmiUs far Revised Estimate^ Budget Esimaie^ 

188G-87. 1887-88. 1888-89. 

Rs. 1,10,89,700. Rs. 1,14,17,000. Rs. 1,17,16,000, 
Ezpbnditdbb. 

Rs. 71,97,650. Re, 76,88,000. Rs. 77,06,000. 

SUBPLDS. 

Rh. 88,42,050, Rs. 87,84,000. Rs, 40,10,000. 

Mr. Westland also makes the following remarks about Forests ; — 
Under * Other principal revenue heads ' is included the Forest Re- 
venue, under which, at present, we get a revenue of Rs. 1,15,00,000 by 
an outlay of about Re. 75,00,000, or 68 per cent on income. The per- 
centage in the State Forests of Prussia, in which country Forestry has 
reached an advanced stage, is very nearly the same, being 62 per cent, 
on a revenue of about 2^ millions. 

« The percentage in India is gradually improving. Both in India and 
in Prussia the income is considerably diminished by the large amount of 
forest produce which has to be given free to local right-holders. 

Still the present occupation of the Forest Department consists more 
in building up a most valuable property for the future than in realising a 
revenue in the present. In Burma the teak forests furnish a handsome 
revenue; the Sub- Himalayan forests, from which large supplies are 
brought down for the consumption of Northern India, and the Sunder- 
bans near Calcutta, are also revenue- producing areas. The Bombay for- 
ests are also productive in teak. But hardly anywhere is the expenditure 
less than 50 per cent, of the Revenue, and in many places it is much 
higher. The work of ihe Department is at present, in fact, rather oou- 
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seryation and development tlian prodnction of revenne. Oentnries of 
neglect and denudation have to be remedied bj ejetematio reservation, 
planting, and exploitation, and the return which the Department at 
present gives to Government is in the rapidly increasing value of the 
Government forests, rather than in the revenue immediately brought 
into the Government treasury. The net revenue, however, is satisfao- 
torily progressing, having during twenty years, increased from Bs. 
13,00,000 to Rs. 40,00,000.** 

We do not quite agree in the statement that a large amount of 
forest produce muBi be given free to local right-holders, very much 
of this large amount is given by executive grant, as a free gift by 
the Local Governments without the recipients having any right to 
it at all. 

This generosity is doubtless in some cases warranted by circum- 
stances, but in others, where the free gifts of forest produce allow 
neighbouring land-owners to increase their rentals and establish 
cattle breeding stations at the expense of Government, it is evident 
that the country at large is taxed to enrich individuals, whilst the 
forests subject to this wasteful treatment are rapidly deteriorating, 
so that in the last Annual Report of the Oudh Forest Department, 
the Conservator seriously raised tho question, as to whether the 
maintenance of establishments to look after such privilege-ridden 
forests were any longer advisable. 

It would surely be more advantageous to the State to sell forests, 
where the use of privileges granted by the Local Governments al- 
together prevents any improvement, and private owners would then 
either bring them under cultivation or take measures to protect 
them from misusage, as is now the case with many of the private 
s&l forests in the Dohra Dun District of the N.-W. Provinces, for 
strange to say, no sooner is a State forest alienated by sale, than 
it is found that all so-called rights in it entirely disappear. 
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MEMORANDUM ON THE SYSTEM OF MANAGEMENT 
OF THE SUB-MONTANE FOREST DIVISIONS OF 
THE CENTRAL CIRCLE, NORTH-WESTERN 
PROVINCES AND OUDH. 

1. The system styled, hy order of Government, the Revenue 
Dep6t and Permit System” is in force in the following Divi- 
sions ; — 

Area, 

iqoare miles. 

Kumaun Division, ... ... ... 585 

. Garhwnl ,, ... ... ••• 500 

Ganges ,, ... ••• 849 

Total, ... 1,384 

2. It is difficult to describe with lucidity the system of man- 
ngement without reference to maps. The forest charges, revenue 
depots, main lines of export, adjacent towns, and railways, are 
entered on the 1-inch map sheets of Kumaun and Garhwal, Bynor, 
tlie Tarai, and Moradabad ; and in a few months the Forest Survey 
has promised to bring out a new edition of the ^inch index map 
of the Himalayan Divisions of the Circle ; but, pending the receipt 
of this, thero is no handy map to which reference can be made. 

3. The three Forest Divisions have been divided into 13 Ran- 
ges, or executive charges. Of this number, three Ranges (except 
in connection with the repairs of certain export roads on the 
boundaries of, or beyond, the forest area) deal with revenue col- 
lections only. The three Revenue Rangers have seven Foresters 
subordinate to them, who have allotted beats. The other ten Ran- 
ges embrace the entire forest area. Two of the number — 

Area, 

■qotre milM. 

XJdepiir, ••• ... ... 84 

Kotah, ... ... ••• #•• 55 
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have not yet been 8ub-(livided into Foresterb’ beats. The remain- 
ing eight ha\e been divided into 19 Foresters’ beats, or protective 
charges subordinate to Kange Officers. The ton Ranges, again, 
are divided into 94 Forest Guards’ beats, immediately subordinate, 
in two cases, to the Hanger ; in others to the Foresters of the 
different beat^*. 

The average area of a Range is 138 square miles ; the smallest 
Range including 52, the largest Range 214, square miles. The 
average area of a Forester’s beat is 71 square miles ; the smallest 
including 17, the largest about 100, square miles. The average 
area of a Foiest Guard’s beat is 15 square miles ; the smallest 
including about 4 square miles, the largest about 24 square 
miles. 

The variation in the size of the different charges is due to the 
fact that certain tracts of forests (notably at the head of the Pnlani, 
and to the north of the Rainganga and Mundal rivers in Garhwal, 
and on the Ladya and Sarda rivers in Kumaun) are difficult of 
access and little or no work is in progress therein, so that the duties 
of the Protective {Staff are mostly confined to simply guarding the 
forest. 

4. The division of the forest area described in paragraph 3 is 
tentative only ; and, as the demand on the forests and forest work 
increases, the number of i)rotective charges will increase, and tho 
average aioa per man be reduced. Provision lor this has been 
made in existing sanctions, which include allotments for a larger 
number of Rangers than wo now employ. As better qualified 
Rangers are a\ailable, new beats will be formed for the Foresters 
now in charge of Ranges ; and, as the works render it necessary, 
existing Forest Guards’ beats will bo sub-divided. 

With one exception (tho Path Dun Range — area, 214 square 
miles — which is now admirably worked by an exceptionally good 
Ranger), the prc'^ent number of Ranges will suffice for a good 
many years to come ; and provision for creating the one additional 
Range, when required, has already been made. 

The crying wants of the three Divisions are the services of an 
additional Bub-Assistant Conservator and of some first-rate men 
who have attended tlio Ranger’s course at the Forest School. To 
meet the first want, 1 regret to say no apparent progress has been 
made. As to the latter, there are now four students at the Forest 
School, three more join in July 1887, and, I hope, three more will 
join in 1888. Four men have obtained the Ranger’s or Forester’s 
certificate, of whom one is in charge of a Range, two are in charge 
of Forester’s heats, and one is on special duty (but will from 
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November be in charge of a Range). Present arrangements^ 
therefore, 'will give us 14 trained subordinates by 1890. 

There is much -difficulty in obtaining suitable men of sufficient 
education for the Rangers* class, as the climate and life are not 
attractive to boys at the higher class of schools ; but it is hoped 
the recruits obtained will turn out well, and additional men be 
obtainable as required. 

5. Working-plans of a more or less permanent character have 
been drawn up for about 448 square miles of the 1,384 square 
miles of forest<^. The remaining 938 square miles are worked 
under annual Plans-of-Operations, which, it is ho})ed, will, in many 
iii-'tanfes, bo soon replaced by forecasts for terms of five years. 
For al)oui luO ‘square miles of forest in the Kotri and Patli Dun 
Ranges, » pcrnian(‘rit working-plan is required ; but the (lovem- 
nient has as yet been uimbU^ to allot an additional officer to the 
(’irole, and so render it ijo-siblo to take this work in hand. The 
KMui-pennanent \\orlving-])lans are required for tracts-^including 
the South Futli Dun, Rebar, (birbibul ('hand, in Garhwal ; Horai 
and lialvhinan IVIaiidi, in Kuinaun — wliere eontiniious protection 
from fire has iinpivned the loiost growth ; and the time has arrived 
when regiil.ir thinnings will bo advantageous in every way. These 
jdans will be drawn out by l)i\isional Officers. Subject to the 
changes noted, the forest^ are, as far as the DcpartinonFs power 
<'\tends, .satisfactorily worked ; the chief difficulties and shortcom- 
ings arise from local forest rights and customs, which are, too 
often, o])posed to any good system of management, and which it 
must bo a work of time to put on a sound footing. There is, how- 
ever, progress to be noted in this connection, as District Officers 
and others now begin to ajipreciato the preservation of forests, and 
grasp the difficulties caused by the old Forest Settlements, founded 
on so-called expediency rather than on any scientific basis or real 
consideration for the common weal. 

6. Forest Work in these Divisions may be described under five 
heads 

I. — General Protection. 

II* — Communications and Buildings. 

Ill* — Fire-protection and special works of Improvement. 

IV . — Regulation of the removal of Forest Produce. 

V. — Revenue collection. 

All duties (save as specially noted hereafter regarding the issue 
of certain permits for No. IV.) in connection with the first four 
are vested in Range Officers, who, again, under certain standing 
orders, assign special duties and a given amount of responsibility 
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to their Foresters and Guards, who are, for about five months of 
the year, assisted by a large staff of fire-watchers. 

With regard to beads Nos. I. to III., it seems needless to note in 
detail the duties of a Ranger, Forester, and Forest Guard ; and it 
is only necessary to say that they are based on each man having 
defined duties in his charge, and, save in exceptional cases— such 
as the main fellings of a year being made in a Forest Guard’s beat, 
a complicated building being erected, or a permanent and difficult 
road being made — responsible up to his powers for all the work in 
progress therein. 

When special works such as are alluded to above are in progress, 
the Forester of a beat ha^^ additional Forest Guards, with, if neces- 
sary, a junior Fore.ster placed under him ; but the principle of 
defined duties and undivided responsibility is still maintained. 

7. With regard to 1 V. — the regulation of the removal of forest 
prpdiKse — forest produce may be classified under the following 
heads ; — 

(n). Green timber, 

(/>). Bamboos. 

(e). Dry wood, for timber or fuel. 

(d) . Grass and other minor forest produce, 

(e) . Grazing. 

1 may incidentally remark that the fellings of green timber are, 
with very few exceptions, made in the areas under fire-conservan- 
cy, which now include some 390 square miles, embracing the most 
valuable sub-montane forests. Tliih area is annually being increas- 
ed, as the difficulties of Tarai fire-conservancy are grappled with, 
and a fair chance of success in fresh areas can, with confidence, be 
hoj>ed for. 

The green tree fellings of each year, except of trees claimed by 
right-holders, mostly given on indents sent in at fixed times of the 
year and marked when the indents are passed, are placed the season 
preceding the time of felling, and most of the trees to be felled 
marked, under Divisional Officers’ supervision, by the Range Offi- 
cers, with the aid of their Foresters, immediately after the fellings 
are sanctioned. For the removal of inferior kinds of trees to pro- 
mote the growth of sAl, &c., and the thinning of poles, the marking 
is generally done the season the cuttings are made. The main lines 
to be followed in the allotment of green trees are communicated 
by the Divisional to the Range Officer ; but in some cases — such 
as sain or haldu fellings — the Divisional Officer, after fixing the 
rate (by tenders or otherwise), allots the trees by a definite order 
to the Range Officer. 
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Subject to the above notes, Range Officers issue permits for 
working green timber, and arrange details for ohecking conver- 
sion and regulating the export. 

A special establishment is assigned for extensive timber works 
(such as the removal of 10 to 60,000 cubic feet), which, under the 
Forester of the beat, attends to the following points : — 

(i) . The felling of marked trees, method of felling, and re- 

gistration of felling. 

(ii) - Chocking conversion to prevent waste. 

(iii) . Registering outturn by compartments, and granting passes 

to remove to revenue de])6ts. In small timber works, 
the Forester bus to supervise them, through his Guards, 
on similar linos. 

(h). For bamboos, permits to cut are issued by the Range Offi- 
cers, who, as far as possible, assign largo tracts to a 
single big cutter, or to the headmen of cattle stations, 
who are then answerable for their employes, who actn- 
ally cut the bamboos. This plan Las been found to 
work well, though the j)resent four-stem rule, the basis 
of our bamboo cuttings, must still be regarded as on 
trial only. 

(r). For dry wood, there is a double arrangement : any mer- 
chant wanting to convert and export dry wood on a 
large scale is assigned an area by the Range Officer, 
and permits to work are issued by him. 

For petty converters or exporters from the north of the forests 
the Range Officer or the Forester of a boat issues permits to work ; 
for similar applicants I'roni south of the forests, permits to work 
are granted by officers in charge of revenue depots, who once a day 
forward a copy of permits issued to the Range Officer concerned, 
who notes and passes them on to the Forester for communication, 
if necessary, to his Guards and for record. 

In connection with the conversion of dry wood, two points require 
attention on the part of the subordinates— 

(i) . To see no waste takes place in conversion. 

(ii) . To see no wood is cut up into fuel that would yield tim- 

ber. 

With reference to the latter point, the revenue dep6t establish- 
ment aid, as they are ordered, to stop valuable wood brought out as 
fuel, and either charge for it as timber, or, if the exporter objects, 
to detain the wood and report to the ^nger, quoting permit and 
locality when enquiry is made, 

(d). For grass and minor forest produce, permits to work are 
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granted as for petty converters or exporters of dry wood, 
and the latter procedure is similar. 

(e). Grazing is of two kinds 

(i) . From cattle stations inside the forests. 

These stations are allowed under the Conservator’s sanction, and 
subject to the terms of special stamped agreements given by the 
headman. The dues from these stations are collected by the ^nge 
Officers concerned, under special rules, and forwarded to the near* 
est revenue dop6ts for remittance to the treasury. 

(ii) . Grazing by exporters. 

Passes for these cattle are issued at revenue depots, and are 
honoured by Range Officers, whose duty in connection therewith 
consists in seeing that cattle are covered by passes, and that any 
areas reserved for exporters* cattle only are only grazed under these 
passes, and that areas closed to grazing are not infringed on. 

8. V . — Revenue collection. — This, as noted in paragraph 3, is 
placed under a special Range Officer. The collections are made at 
revenue depots, established on main lines of road from the forests to 
the neighbouring towns. The main feature of the collections is 
that dues are levied on converted produce, cut logs, sawn karis, 
trimmed poles, fuel, grass, hides, gums, &c., Lc. 

The rates leviable are noted in a sanctioned table of duos ; some 
of these dues — such as the rate for green timber from forests at 
varying distances from tlie markets — are liable to annual revi- 
sion; but the majority aie more or less constant. The rates for 
timber are fixed with reference to the market ^alue of tho con- 
verted produce ; thus largo sal cart shafts l('r the Delhi and Meerut 
markets pay Re. 1-4.-0 a cubic foot; other large sal timber, 12 
annas to Re. 1-2-0 ; while a bed-post or wall-peg pays 4 annas to 
6 annas* 

This system is believed to obtain the best price for the trees, as 
the merchants who convert and generally export the timber indent 
for trees suitable for thoir specialities, and arrangements are made 
for utilizing to the best advantage the felling of the season. In 
former years, most of tho green timber fellings were carried out 
departmentally, as being more profitable ; but experience has shown 
that, carefully supervised, as noted in paragraph 7, the yield per 
tree has been sensibly increased, and the net profit, after allowing 
for the enhanced value of timber, been raised. The system also 
considerably fosters trade, as it enables merchants (without risk to 
Government) to postpone payment of forest dues until just before 
they are ready to take their goods to market. Facts have proved 
that this advantage is appreciated and even partly discounted by 
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the trade, — t.F., that, given this advantage, a slightly higher price 
is willingly given for timber. 

As regards bamboos, it is eminently suited to tbe class of traders 
who resort to these forests, and attempts to sell blocks of bamboo 
forest which had been closed for some years to cutting failed, 
though the merchants later on willingly paid enhanced rates for 
the bamboos cut therein. 

For minor products, including fuel, the system seems to work 
well, as compared with experiments made in selling outlying forest 
blocks (such as Rehar) by auction, where the receipts from dep6tB 
were higher, while the trouble of realizing was less. The attempts 
to lease Rehar and similar forests will, however, be persevered in, 
as there is every reason to suppose that forests nearly surrounded 
by cultivation (and unemharraaaed by rights, as these forests are) 
should ho saleable at remunerative prices. 

9. The Revenue System requires brief notice. The position of 
the forests in a long belt along the foot of the hills, with no pur- 
chaser** from the north and a zone ol either grazing lands, or right- 
holding or locally provided villages, below its southern boundary, 
renders a unique and effective plan of collecting revenue possible. 
The southern boundary lines of the three Divisions are approxi- 
mately as follows : — 


Eumaun Division, 

• •• 

• •• 


Miles. 

89 

Garhwal „ 

• •• 

• •• 


28 

Ganges „ 

• •• 

• •• 

••• 

73 


On these lines, at main points of exit, 13, 14, and 21, revenue 
depots of the three Divisions are located ; while from two to seven 
miles below the boundary, at convenient villages above the con- 
suming area, and situated on main export roeds, 13, 17, and 14 
revenue chock dep6ts are located. 

At the revenue depots, the exporters pay the dues on produce 
converted under the permits previously referred to, obtain a receipt 
pass, and, within a given time, convey it to the appointed revenue 
check depdt, where, after examination, check, and correction of any 
errors, an export pass is issued. 

The establishment maintained in revenue depbts is one or, in the 
case of the four largest depots, two Forest Guards or Foresters, 
drawing from Rs. 8 to 15 a month, and two (or in large dep6ts 
three) Forest Guards for the post and general duty. 

In a revenue check dep6t, a Forest Guard is maintained, with, 
in some cases, one junior Guard for post, Ac. The line of revenue 

2 A 
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check depots is divided into seven beats, each under a Forester 
(referred to in paragraph 3), who constantly moves up and down 
the check line, keeping the men up to their work and, among other 
duties, collecting the receipt passes from each depOt, and forward- 
ing them for compilation to the Divisional ofEce. 

Along the depot line, a postal service for revenue and letters 
runs from the Sarda to the Ganges, which linked with ofif-shoots 
from main points, serves the entire forest area. 

The management of all the dep6t^, post, revenue payments, and 
primary accounts rests in the hands of the Ranger in charge of the 
Revenue Range, with this reservation that each Ranger in charge 
of a Forest Range has the power to visit any depot in his Range, 
examine the books, and, if necessary, stop produce he has just 
cause for supposing is being exported against rules. This system, 
while it maintains the touch of a Ranger in charge of a Forest 
Range with the receipts from his fore‘»ts, frees him from the re- 
sponsibility for heavy money receipts and accounts, and directs the 
whole of his energies to his work inside the forests. 

10. The heavy nature of the revenue work is shown by the 
following figures for the past year ; — 

Feveme^ 1886 87. 

Total Per squure mile. 

Kiimaun Division, ... lU 2,04,902 lls. Sdh 

Gailiwal „ ... „ 1,52,580 „ 305 

Ganges „ .. „ 1,29,704 „ 372 

Of the above, only lU. 71,634 in the Kumaun Division was 
realized from Depai tniental woiks, leaiing Rs. 4,15,618 as the 
amount collected by the revenue depots from exporters. Of this 
sum, about Rs. 1,10,000 was collected during the month of March, 
the most important month as regards the timber works inside the 
forest, fire-conservancy, and, indeed, every description of forest 
work, and the time when all a Forest Range Officer’s attention is 
demanded for his forests. 

The cost of the rev enue dep6t establishment permanent and 
temporary, and including the whole cost of the postal service, 
which is of general utility) for the year was approximately Rs. 
16,200 ; so the cost of collection may be taken at Rs. 3-3-0 per 
cent., or, allowing that the receipts in 1886-87 were unusually 
high, and that the same establishment would have been kept up for 
smaller receipts, wo may say 4 per cent. 

11. The establishment maintained under this system and ex- 
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penditnre, it is believed, made the collections with a minimum of 
loss to Government, as the checks on illicit exports are as per* 
feet as conld be devised, and with the greatest facilities ,to ex- 
porters. 

The questions demanding thought in connection with the Re- 
venue (apart from the Forest part of the system) seem to be 
(a). Is the cost of collection excessive ? 

(i). Does Government by this system insure maximum ex- 
ports from its forests ? 

(c). Does Government obtain the highest price for its pro- 
duce ? 


As to (irl, taking into consideration the fact that if we leased 
our forests, the lessees would have to maintain the establishment 
now entertained by us and would deduct the charges, plus their 
profits, from the gross value they would put on (heir leases, it is 
not apparent that the collection charges are high. Further, under 
any revenm .sj stem, the forest post would have to Iks maintained, 
and this absorb, men drawing about Rs. 500 a month. Lastly, 
any system would involve the detachment of a certain establish- 
ment to control the exports and money receipts ; and it is nearly 
certain that, deducting what I may style the lessee’s proportion of 
our present revenue staff and the cost of the forest post, no percep- 
tible residuum would be left, which wo might draft into the forest 
or charge of boats, Ac. As to the question of cost, I may mention 
tliat every effort is made to keep the revenue establishment as low 
as IS compatible with efficiency, and that improved roads below our 
orosts have helped to close many cross-country tracks, and so 
reduced the number of revenue check dcp6ts ; while small improve- 
meiits in the mode of selling, and in accounts, &c., have facilita- 
ted a reduction in the main revenue depot establishments. 

\V ith legard to {/,), I think the revenue system, save in the 
ev ent of exporters being troubled by the rules enforced, and so de- 
terred from entering the forests, really cannot affect the exports 
tor ill, inasmuch as the system favours small and great alike, and, 
above all, does away with the middleman monopolist and divides 
his profits, we hope, between Government and the exporter. 

ment*„7Th manage- 

ment of the forest, on the facilities offered by good roads, a civil 

«OTd to those of Government), and fairness in fixing the price 
V t**® whole round of our 

levvi**** *7 r**’ little or nothing to do with the system of 

levying the forest revenue 
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With reference to (c), while it is easj to express an opinion, it 
is exceedin;r]y difficult to give figures to support it. The chief 
cause of this difficulty is that, in more or less unknown degrees, 
the value of produce varies with the distance of the forest contain- 
ing it from the market. A few examples may make my meaning 
clear. In 188d-84, sain timber was selling in the Dehra Dun 
Forests for about 10 annas a cubic foot, was only saleable in small 
quantities in the Patli Dun at 5 annas a cubic foot, and was 
practically unsaleable in Oiidh at 1 anna 6 pies a cubic foot. In 
1884-85, it was important, on sylvicultural grounds, to fell a large 
quantity of sain in the Patli Dun ; tenders were called for, 4 annas 
a cubic foot was the highest sum offered, and the offer was accept- 
ed, with the result that the trees due for felling were felled and 
the exports multiplied eight-fold. The opening of a railway, the 
demand for sain raised by the fancy taken to the timber, and the 
profits made in 1884-85, have since raised the rates to a maximum 
of 6 annas 6 pies in these forests ; at the same time the cost of 
carriage varying as follows : — 

Rs A. P. 

Kotri Dun tu Meerut per score of 1 2 feet karis, 9 0 0 

Patli Dun to Meeiut „ „ „ ,, 13 4 0 

Kasi Forest to Meoiut „ „ by rail, 18 0 0 

„ „ M M », byroad, 10 0 0 

The rate obtained in different forests vary as much as 1 anna a 
cubic foot. 

Again, in 1884-85, fuel in the most southern forests of Garhwal 
was readily *»aleable at 8 annas per two bullock carts, and limited 
sales were effected at 1 2 annas. At the same time, fuel six miles 
north sold slowly at 6 annas per cart ; at 1 2 miles was barely 
saleable at half rates ; and, when offered for charcoal free of 
charge 18 miles north, where the removal of fuel was urgent on 
other than revenue grounds, was simply left untouched. 

Facts like the above show how difficult it is to compare the 
prices obtained in one place with those obtained in another. Gen- 
erally, it may be claimed that, by means of the plan of calling for 
tenders for produce of varying value, and by feeling the markets 
as indicated in the very complete produce and revenue accounts, 
the Forest Administration of the sub-montane tracts in Kumaun 
and Rohilkhand does obtain a fair price for the produce exported, 
and does sell the produce on sound principles. 

12. In conclusion, I would summarise the arguments of this 
Memorandum as follows : — 
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The method of ooUeoting the revenue is only one pari of the 
entire system of forest management. 

The more important portions of the system are the general and 
internal administration. 

Revenne and internal management, closely linked as they are 
and must bo, should be separately considered and criticised. 

As elsewhere, minor changes in administrative 
stant, but, on the whole, the present system is suitable and works 
w'ell. 

Finally, it may be noted that the method of revenue collection 
possesses unique advantages peculiar to, and rendered possible by, 
the geographical position and circumstances of the forests, and 
that it is a method which could rarely be adopted elsewhere with 
advantage. 

C. Bagshawe, 

Officiating Conservator, Central Circle, 

Dated 3rd June^ 1887, 


APPENDIX. 

Specimen copy of Notice Utued annually^ prior to the open seaeon^ in the 
SufMnontane loreet Divisions of the Central Circle^ North- Western 
Provinces and Oudh, 


Fobest Department. 


Division, 

(1). Under orders from the Conservator of Forests, Central Circle, 
North-Western Provinces and Oudb, Revenue Depots for the collection 
of dues on produce exported, in accordaoLe with the terms of this 


notice, from the forests in the Division will be 

opened, at the places noted below, from the 188 to the 


....188 

List of Revenue Depots where produce will be examined, dues col- 
lected, and receipts on export passes be granted — 

I 

II 

Ill 

Ac. 

Note 1. At dep6ta marked thus,* only receipt passes will be issued ; 
at other de^ts, receipt or check passes will, as may be required, be 
issued 
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Note 13. Should it Beem ueedloBB to keep all of the above depbta 
open for the whole BeaBon, any depdt will, after due notice, be closed. 

Note 8. Export save by the roada in the vicinity of which the above 
depdts are situate is hereby forbidden. 

(2) . Exporters individually, or Agents in charge of gangs of work- 
men, wishing to prepare timber, or cut or collect other produce, will be 
furnished, free of charge, with season permits to work, on application, 
as follows • 

(а) . For green wood or bamboos : to officers in charge of Banges. 

(б) . For dry wood, grass, and other miscellaneous produce: to 

Foresters or officers in charge of Heveuue Depots for petty 
demands, or to Bange Officers for large allotments of dry 
wood. 

Permits are issued subject to the provisions of this notice and of the 
Forest Act and Buies. 

Any person, or gang of men, working in the 

forests without a permit will be liable to prosecution for trespass. 

(3) . Subject to the reservations noted in paragraphs 6 and 9 of this 

notice, all the foresta of the Division will be open 

to permit-holders from 188 . to 188 • 

for the export of— 

(a). Dry wood of all descriptions. 

(5). Bamboos. 

(c). Minor forest produce. 

(4) . Standing green trees will be available as follows*. — Sfil near 

to yield ft. Sain near to 

yield c. ft. Haidu, Jaman, Dhaura, Ebain, &c., are 

available in small quantities at and 

Applications for green trees should be made to the Divisional Officer 

in when intending exporters will be supplied with copies 

of the rules to be observed, and allotments of trees will be made. Trees 

not allotted iu will be allotted, on application, later in the 

season. 

(5) . Fallen green trees ran be obtained on application to Bange 
Officers, and, prior to export, the timber will be marked, and free forest 
passes given for delivery at the Bevenue Depots. 

Any green wood presented for export unmarked, or without a forest 
pass, will be liable to confiscation, and the exporter to punishment for 
illicit export. 

(6) . Bamboos are open to cutting in all forests, subject to the rule 
that four entire growing stems shall be left in each clump. Headmen 
of bamboo cutting gangs, or of cattle stations, will be responsible that 
this order is observed, and infractions of the rule will be treated as 
eases of illicit cutting or export. 

(7) . The list of dues charged on timber, Ac., and tsbles for messiir- 
ing and pricing, cau be examined at any Revenue Depot, aud tue Divi- 
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Biona) Officer can supply epare oopiea at tbe following rates List of 
rates or dues at 8 annas each ; tables for calculating cube contents and 
price of timber, at Re. 1 each. 

The rates chargeable are the same aa were in force in 188 -8 » 
save in the following instances 



The special rates for standing trees can be ascertained on application 
at the Forest Office. 

(8). Any receipt pass not presented within the time noted below^ 
at the depot specified thereon as the checking depot, will be liable to 
the payment of the following extra due * 

Ou paflfies of lie. 1 or lesB— 8 anoas each. 

On paMoa abore He. 1— lie 1 each 

Table of time allowed for the presentation of receipt passes, with 
produce, at depot checking same — 



All other depota boora. 

Passes and produce delayed by accidents to carts, Ac., will be exempt 
from this due. 

(9) . All timber brought to depots, but on which forest dues have 

not been paid by the day of 188 | 

will, at 6 p.M. on that day, be liable to confiscation. 

All timber, Ac., under preparation in tbe forest will be assumed to 
be in the exporter’s charge and at bis risk from tbe time be begins 
preparation to date of exports or the closure of tbe Revenue Depots. 

Any exporter failing to export produce paid by him before the depdts 

close will, on the day of. , be held liable for the dues 

leviable on same, subject to tbe proviso that when he has paid the dues 

he may export tbe produce between tbe and the* 

following ; after the latter date, tbe produce, if unexported will be eon- 
fiscated. 

(10) . Subject to further orders, the forests under fire-proteetion 
will be closed on the dates noted below 


(»)• 

Forest for conversion from #... 



for export from 


(J). 

Ac., 

Ac., 

Ac. 

(«). 

Ac., 

Ac., 

Ac. 


(11). The attention of exporters is directed to the provisions of the 
iDdian Fomt Act (VII. of 1878) and tbe rulee framed thereunder. 
Any nutioee ieeued in continuation of thie annual notice will be poet* 
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ed ap ftt eyerj Bange Office and Depdt, and will, aa far aa poaaible, be 
otherwiae generally made known. 

By order, 

(8d.) 


DaUd 

of 


Oonsenmtor of ForeoU^ 

Dioioum, 


188 . 



JjMBER JAaRKZT, 


MESSES. CHURCHILL AND SIM’S CIRCULAR. 

MABOGANT.—The year has opened well, the anctions hi^Te been 
largely attended, competition has been brisk, prices have advanced, 
and the tendency is still upifvards. 

Satinwood. — East Lidva — The demand is dull and stocks rather 
heavy. 

Ebont. — Ceylon — is quiet ; there is a large stock of inferior 
^ood, and the supply of good logs is sufficient for present limited 
demand. Mauritius — Wood of good sizes is asked for, but there 
is ample stdck of other sorts. Madagascar and Macassar— aro 
inactive. 

Boxwood. — Persian — There is a fair demand and stocks are 
moderate. African — Good wood is asked for and small lots would 
sell well. 

East India Teak. — The deliveries for the month amount to 
1,817 loads, against 445 last year. 

This large increase is due chiefly to the better demand for ship- 
building, hut it should he remembered that teak is still compar- 
atively cheap, and that there is nothing in the present level of 
price to check the very general demand which low prices have 
developed for this wood. 

London, 6th February^ 1888, 

ANDAMAN PADOUK TIMBER. 

The barque ‘ Anne Main ’ left Port Blair on the 11th February 
vrith a cargo of 530 loads of padouk timber for the London mar- 
ket. Should this timber he sold at remunerative rates regular 
shipments will he made. This timber is very strong (P s 827) and 
durable, its weight is 55 lbs. to the cubic foot. It has been used 
for gun carriages both in India and in England ; furniture made 
of it was exhibited in Paris in 1878, and since in the exhibitions in 
Calcutta, Edinburgh and London, and was greatly admired. Its 
handsome appearance (equal if not superior to that of mahogany) 
makes it a suitable wood for furniture, fittings of railway carriages 
and ships’ saloons, and for carriage building, while its great 
strength and durability recommend it for all constructive purposes, 
where first class timber is necessary. 

2 B 
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I^OTES, 


Queries and Retracts. 


A NEGLECTED DUTY OF GOVERNMENT. — We spoke in a recent arti- 
cle of the Indian theory of Government as it has always been un- 
derstood hy the rulers and the ruled in this country, as in all 
Oriental countries. Starting from the principle that the soil be- 
longs primarily to the State, this theory requires that the people 
should use it in the interests of the State as well as their own, 
and assumes that State and people area like interested in its im- 
provement. As regards cultivation we have before said that it 
is the duty of Government to insist upon the people doing their 
share of the improvement of the land, towards which the Govern- 
ment has done, and is doing, so much. Our present concern is 
with the waste, and especially with that portion of the waste 
which was once, and might be again, covered with valuable 
forest. 

To speak first of village common in the plains. On this common 
depend to a groat extent the village cattle. Cultivated fodder is 
fed to plough-bullocks and to cows in milk ; but the breeding cat- 
tle depend for sustenance mainly on the wild pasture. Restriction 
of this and consequent decrease of cattle, mean« diminution of sup- 
ply of young stock, enhancement of the price of bullocks, decreased 
supply of manure, and consequent increased cost and diminished 
eflSciency of agricultural operations. These are matters in which 
the Government is much concerned : its interests are affected, and 
it becomes its duty to interfere. On its own part Government is 
doing all it can, by promoting cattle fairs, by breeding bulls, by 
creating fodder reserves and experimenting in the cultivation and 
storage of fodder, to improve the cattle supply. In the common 
interest, therefore, the people should he encouraged, assisted and 
directed in doing the same ; and, if necessary, compulsion should be 
put upon them to do their share towards advancement of agricul- 
ture hy protecting and improving the waste land for the support 
of cattle. 

To this end we should — strictly in accordance with the native 
theory of good administration and of the relations of the Govern- 
ment and the people respectively to the soil — debar any breaking 
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lip of waste land without permission. We should prescribe the 
reservation and improvement of portions of the village area as fuel 
and fodder reserves, for village use under certain regulations, and 
we should exercise the necessary supervision to enforce the^ regu- 
lations being carried out. 

But there are parts of the country where the short-sighted folly 
of the people, and the neglect of the Government, have produced 
evils infinitely greater than merely restriction of pasture, decrease 
of supply of agricultural cattle, and consequent deterioration of 
agriculture. Hill-sides, intended by nature to be clothed with for- 
est or bush, have been not only cleared but stubbed — not only 
stubbed — but indiscriminately grazed down, to the prevention of all 
possibility of reproduction. The results are far-reaching and lament- 
able. Deprived of their natural protection the hill-sides have been 
scoured by rain, all soil being washed oflF, and nothing left but bare 
and barren rock. Worse still, the detritus of this rock is carried 
down further and further yearly, to the destruction of fertile land 
in the plains below. Again, not only have these beneficent springs 
and streams dried up, which once were maintained by the retaining 
and filtering action of soil and herbage upon the rain falling on the 
hill-sides ; but, as these retarding agencies no longer exist, that rain 
rushes at once off the hill-sides into the ravines, and sweeps down 
them us raging torrents to work infinite mischief in the plains. 
What question can there possibly be, in such cases as these, of 
claims to do what is mischievous, of rights not only to ruin the com- 
mon property of themselves and the Government, but, in so doing, 
to injure the common property of others and the Government ? 
Under any theory of administration, the Government can interfere 
to make people take sueh order with their own property as not to 
injure that of others. But under the Indian theory of the relation 
of the Government to the soil, which theory has never been aban- 
doned, it is the common property of the Government and the 
people — or rather, property of the Government in which the people 
have only a claim of ‘‘ user ” — which is being misused to the detri- 
ment of the Government, of the offenders themselves, and of their 
neighbours. 

In suoh a case the Government is not only entitled but is bound 
to step in, and to take over the management of the property thus 
misused. At any rate it can compel the offenders to take such 
order with that property as shall renew the fertility of the hill-sides, 
shall reproduce the growth of fuel and fodder once found thereon, 
shall revive the perished springs and brooks, shall restore the 
of the streams, and reduce them from destructive torrent^ 
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to beneficent floods, and shall thus do away with the evil of sterilii- 
ing deposits spread over tiie plains by these torrents. And where 
the hill-sides were clothed with valuable forests this argument 
applies with redoubled force. That the forests belong to t^ Gov- 
ernment, is a matter regarding which there has never been any 
question. In some places the Government has thought fit expressly 
to give away its property, but where this has not been done it 
would occur to no one to advance any claim to the forest beyond 
that of certain privileges, to be allowed in so far as they are not 
detrimental to the forests. 

But unfortunately the encroachment of the people, and the neg- 
ligence of the authorities has permitted a state of things to arise 
which is most prejudicial to the forests. Not only are the fallen 
leaves carried away for manure, but the trees, however immature, 
are lopped from bottom to top for the same purpose, and thus 
deprived of the means which nature gives them whereby to breathe 
and feed and grow. Again the forest is grazed without respite or 
discrimination, by herds not only of horned cattle, but of sheep and 
goats. The mischief done by the close grazing of both these lat- 
ter is notorious, and the goat, moreover, gnaws everywhere and 
nothing comes amiss to it ; even the horned cattle do much harm 
in their search for herbage. As was said recently at a convention 
in Ontario : — ‘‘ If we give the cattle permission to roam amongst 
the trees, eating and trampling under foot the rejuvenators of the 
woods, breaking with horn and hoof the rising sapling, tramping 
the soil from the roots of the trees, and letting in the drying 
winds — sooner or later our forests becomes but the dried up re- 
mains of former greatness.” In the same convention, composed 
mainly of practical farmers, strong remarks were also made, which 
should be taken to heart by tho£e who see no objection to allowing 
the zemindar in the plains to bring every inch of bush land under 
cultivation. It is found that where the bush in Canada has been 
too extensively cleared away, ‘‘ the soil has ceased to be so produc- 
tive, the little streams and rivulets have dried up, greater extremes 
of heat and cold are experienced, and the climate becomes more 
variable. * * Again, we find it much more difficult to raise 

some of our principal crops. The pasture becomes bare and with- 
ered in early summer, owing largely to exposure, and to the hot 
dry winds which sweep along unchecked, and lick up the moisture 
from the parched soil.” 

As regards forest land in the hills, much has been done, and is be- 
ing done, by the British Government, to protect the State property 
in the interests of both the Government and of the people. But 
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is in the territoiry of subordinate govomments, where not only is 
the zemindar not restrained from doing miaohief, bat the Gh>Tera* 
ment itself is foremost in the destruction of the property of the 
State. The notable case which has recently occurred in Oarhwal is 
one of many ; indeed we may apply to most Hill Chiefs the remarks 
which the Commissioner of Agrioalture in the United States made, 
in 1885, regarding the lumberman : — The farmer, having a por- 
tion of his farm only covered with trees, will almost naturally be 
prudent in the consumption of them, and can easily be led to see 
that to sweep them off at once would be to lessen the amount 
and injure the quality of all the crops of his cultivated field, and 
that in the end he would be a loser. But the lumberman is open 
to no such considerations. He sees in the trees, or thinks he does, 
so much money, and he aims to secure it by the most rapid means. 
The same is true of the miner. The lumberman and the miner 
alike cut with reckless profusion, wasting often more than they 
directly consume, leaving upon the ground large portions of what 
they cut, and breaking down and destroying much of the young 
wood in getting what they seek. After this the waste and broken 
down wood, becoming dry, is ignited by some accidental cause, and 
becomes the occasion of a raging uncontrollable fire, which sweeps 
through the forest, carrying destruction over a wide space.** 

Now these protected Chiefs exist by our favour, and they reign 
under condition of good government. To injure the State prope^ 
and prejudice the interests of their own population in the way des- 
cribed is not good government, but actual misgovernment ; more- 
over, they do not injure merely themselves and their people, but 
also their neighbours. From the clearance of their hill-sides arise 
all the evil consequences to the plains below which have been des- 
cribed as arising from the clearance of hill-sides in the British 
territory. Therefore the British Government is bound to interfere 
and to induce or compel these Chiefs to take the same measure for 
the protection of their forests which the Government is taking 
for the preservation of forests within its own territories. In the 
Native States, as in British districts, in the mountain, as in the plain, 
the right of the British Government to interfere for the protection 
and improvement of property held by the State for the benefit of 
the oommunity, is found^ on that law of the Twelve Tables, Salus 
populi mprema eet lea. Against this right no private claim or 
prescription can be set np. There can be no prescriptive right to 
do mischief or to injure the oommoD weal . — Civil and Militarp 
CkuetU, 
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Thb Ikbbot Pbsts of iNPijli^Tlie foUpwing circular, issued 
the Trustees of th^ Indian Unsenm, Calcutta, 1st Febrnarj, 1888, 
is recommended to the attention of onr readers : — 

The Trustees of the Indian Museum have had under their consi- 
deration the means whereby a useful scientific examination of 
the insect-pests of India can be best effected. Bearing in view the 
great economical importance of the investigation, they have direct- 
ed the first assistant, Mr. E. C. Cotes, to consider it an essential 
portion of his duties, and have instructed him to communicate 
with those interested in the subject, and those likely to aid its 
object, in order to ascertain the facts and collect the materials 
which must form the basis of all really scientific work of perma- 
nent value. 

Mr. Cotes will gradually record the entire life-histories and 
praotical methods of dealing with the principal insect-pests, pub- 
lishing from time to time, as materials accumulate, the information 
collected, and distributing it to those interested. 

It is only by the active co-operation of those who live in the 
districts where the insects occur, and who have actual experience 
of the pests, that really useful results are to be expected in this 
undertaking ; but if all will contribute what is brought to their 
own knowledge of the subject, there will be no considerable diffi- 
culty in collecting complete and reliable accounts of the various 
pests, and hence oi arriving at the most suitable methods of deal- 
ing with them. 

With regard to the value of such enquiries, it is only necessary 
to point to the success, that has attended similar work carried on 
by Miss Ormerod in England, and by the Entomological Commis- 
sion under Dr. Riley in America, w'hore considerable advance has 
been made within the last few years in methods of combating 
insect-pests, and in diffusing reliable information about them. 

The following are the principal points upon which information 
is wanted ; — 

1. The occurrence of a pest. 

2. Details of the crop attacked. 

8. The extent and nature of the damage done. 

4. Estimate, where easily procurable, of the pecuniary loss 
occasioned by the pest. 

5. General particulars of the pest and its method of attack. 

6. The egg of the pest : — 

a. Description of the egg. 

b. Where deposited. 

c. Time taken to hatch. 
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d, Period of th^yeftr ^ocjM vliioh eggi are foimd. 

e. Measares taken to deemy the egg. * 

/. Ichnenmonids and other natural enemies to the egg. 

7. The larva of the pest (grift or caterpillar) * 

a. Description of the larva. 
h. Habits and localities selected. 

c. Food plants other than the crop attacked. 

d. Number of moults. 

e. Period of the year during which larvro are found. 

/. Time taken to complete larval growth. 

g. Measures taken to destroy the larvio. 

/(. Natural enemies, especially birds, ichneumonid and 
tachinid parasites, predacious insects, and fungoid 
diseases. 

8. The pupa of the pest (cbrysali«i or cocoon) : — 

a. Description of the pupa. 

h. Exact locality selected for pupating (whether on the 

food plant, underground, or elsewhere). 

c. Period of the year during which pupas are found. 

d. Time passed in the pupfU state. 
r. Measures taken to destroy pupse. 

/. Natural enemies aud parasites. 

9. The imaffOj or perfect insect 

a. Description of both the male and the female. 
h. General habits. 

c. Localities frequented. * 

d. Food. 

e. Date when copulation takes place. 

/. Period of the year during which imagos are found, 
y. Date and method of ovi position. 
h. Measures taken to destroy the imago, 
t. Natural enemies, diseases, and parasites. 

10. Alternation of generation, dimorphism, parthenogenesis, 
and any other points connected with the natural history of the 
species* 

11 . Other measures actually adopted for prevention, cure, their 
cost and effect. 

12. Insecticides, especially such as contain kerosine or com* 
pounds of arsenic. 

13. The history of damage done in former years, with suppos- 
ed causes of immunity from attack at one time and undue multi- 
plication of the pest at another. 
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14. The introdnotion of the pest, the eappoeed date of iti ooour- 
renoe, and the waj it was introduced. 

15. The spread of the pest, its direction and pace. 

16. The efiPeot of yarying soil, moisture, temperature, and other 
natural conditions, on the pest. 

Special attention should be directed to the positions sdeoM for 
oviposition, pupating, and hybernating, the state (whether as egg, 
larva, pupa, or imago) in which* the insect hybernates, the number 
of generations in the year, and the food plants other than the crop 
actually attacked, as on these preventive measures can frequently 
be based. 

Individual observation will of course often be confined to single 
points in the life-history of each pest, but if these are jotted down 
and forwarded as they present themselves, they will frequently be 
of value as filling up what would otherwise be gaps in the history 
of the pest. The complete history may take some time to record, 
but when once the main facts are known about each pest, it will 
be easy to specify the exact information wanted to com})lete the 
record. 

Each pest should be dealt with entirely separately ; and observa- 
tions should, in all cases, be accompanied with specimens illustra- 
ting, as far as possible, the post and its method of attack. Speci- 
mens of the pest itself should be sent, where possible, in all stages 
of development and in considerable numbers ; eggs, caterpillars, 
and other soft-bodied insects in strong alcohol or spirits of wine ; 
chrysalids or cocoons alive and packed lightly in leaves or grass ; 
other insects dried and pinned or wrapped in soft paper. Live in- 
sects are always preferable to dead ones, and should, in all cases, 
be sent where there seems to be a reasonable probability of their 
surviving the journey. Specinsens of leaves and green plants dam- 
aged by the pest may be sent wrapped in damp cloth, grain, wood 
and such like being packed as occasions suggest. 

Observations on economic insects should be written clearly on 
one side only of the paper, and sent with the specimens to Mr. fi. 
C. Cotes, Indian Museum, Calcutta ; they will be gratefully re- 
ceived, in all cases, acknowledged, and, so far as possible, any 
information about them will be given, or sought for from experts 
in Europe and America. 
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CHANGES AT THE NANOV FOREST SCHOOL. 

Mavy of onr readers will be iiiterp<ited to hear that by a Presiden- 
tial deoroo, dated Janiiarv Htb, 1M88, it has been settled that the 
students of the National Foiest School at Nancy shall all in future 
be recruited from ainon<^ th passed students ol either the * Boole 
polytechnique ’ or the ‘ Institut national a^ronomique.* We hear 
that the measure has caused some dissatisfaction in the Forest 
service in France, hut it seems to us that the step is decidedly one 
in the right direction, and likol} to be to the benefit of the service. 
It is probabh*, huw(*\er, that most of the dissatisfaction is due to 
the fact that the number of students has been decreased, that is, 
that instead of 18 to 20 tn each ^ promotion ’ as formerly, there will 
now only be 12. It may be presumed that the chief object in this 
change is to give more chances of promotion from the lower ranks 
than hitherto, thereby encouraging a better standard of knowledge 
and to improve the class of students at the “ Ecole des Barres,” 
whose numbers, by the way, are also reduced, by the same decree 
from 14 to 6. 

It has always been customary, since 1873, to admit, whbout 
competition, to the Forest School, any passed students of the 
* Ecole polytechnique ’ who have not been able to be provided for 
in the other services to which the education at thdt institution 
leads, ue.f the Mines, Public Works, Military Engineers, 

And, since 1882, two students of the * Institut agronomiqne,* 
who have fulfilled certain conditions, have also been yearly admit- 
ted in a similar way. 

The result of the new rule will be, it seems to ns^that the edn^ 
cational qualifications of the forest students wiHJ| ^ftiture, be 
greatly impioved. and that, instead of a number of men selected bv' 
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competition after a more or less speedilj crammed examination, 
they will be all men who haye been previously thoroughly well 
grounded in the subjects upon which scientific forestry is based. 
As the course of instruction at the ^ Institut agronomique * is a 
2-years’ one, and that at the Forest School of a similar length, 
the whole course in future will really be a 4-7earB’ one, and the 
students should, on its expiry, enter on their duties with much the 
same thorough training as do the Forest officers iii the chief ser- 
vices in Germany. If we mistake not, the course of study in 
Bavaria comprises two years at AschafPenburg and then two years 
at the University at Munich. 

To show what the training at the * Institut agronomique’ con- 
sists of, we cannot do better than quote the following extract from 
the St. James’ Gazette ” for February 6th : — 

^‘Tbe Institate was founded in 1848 at Versailles, with 8,500 acres of 
land attached to it, and such professors of agriculture as the Comte de 
Gasparin, M. L^once de Larergne, M. Becqnerel, <&c., to teach in it. 
But one of the first acts of Napoleon III., after he bad been proclaimed 
Emperor, was to suppress the institute ; the reason assigned being that 
it was a nest of Republicans and Orloanists, though the real reason 
seems to have been that he wanted the land for shooting purposes. No 
more was heard of the Agronomical Institute until about ten years ago, 
when M. Teissereno de Bort, a Minister of Agriculture who had a prac- 
tical knowledge of farming, induced his eolleagues to sanction its revival. 
It was resolved that the Institute should this time be in Paris itself, 
where all the best laboratories, libraries, and zoological collections are to 
be found ; but, at the same time, arrangements were made for the forma- 
tion of an experimental farm at Join ville-ie- Pont, close to Vincennes; so 
that students might be able to gather something of the practice as well 
as of the theory of agriculture. Owing to the embarrassed condition of 
the Treasury, the Ministry of Agriculture has not yet been able to obtain 
the large sum of money (about £40,000) necessary for the erection of a 
building suitable for this establishment, which is temporarily lodged at 
the Conservatoire des Arts et Metiers. The Institute does not take 
any resident students, the arrangement being that they should attend lec- 
tures daily for the period of two years over which the education extends. 
The course takes a very wide range : embracing mineralogy, meteorology, 
general chemistry, geology, anatomy, botany in every form, land-survey- 
ing, construction of machinery, and other subjects which are likely to be 
useful to men who are destined to become professors of agriculture, agri- 
cultural chemists, land-surveyors, and so forth. More than all, during 
the vacation-^which lasts from the 15th of July to the Slot of Ootober 
—those stpdiDts whose parents are not agriculturists are sent tilths 
expense of the Institute to reside' upon some farm either in FfWiGe or 

If 
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abroad, and are ezpeoled to bring back «ritb them a fall aoooiint of what 
they hare seen. This paper is taken into the reckoning when their work 
is examined at the end of their two years* term with a riew to asoertain- 
ing whether they are entitled to the degree of *Mngdniear«agroiiome.** 
The conferring of this degree, eqniralent to that of Bachelor of Seienees, 
carries certain advantages with it, snch as admission npon easy terms to 
the School of Forestry, while the bolder of each a degree will be pffdty 
certain of employment upon liberal terms. Another good thing about 
the Agronomical Institute is the excursion which the students make 
every year, under the guidance of two or three professors, to some in- 
teresting district of France or to some important agricultural school or 
establishment abroad. Here, as in the farm-schools and the three 
national schools, the cost of education is very small, while there are tour 
scholarships of £40 each and two of £20 each for the benefit of students 
whose parents cannot afford to pay for the lectures and exonraions. At 
present there are about 60 students, whose average ago I should take to 
be about two-aud-twenty. It is hoped, however, that in three or four 
years’ time the maximum (100) will be reached, and perhaps by then the 
Institute will have a home of its own. But, despite the diflBcultiea 
which have beset its creation, it is already doing good work for French 
agriculture.” 

We may hope before long io bear whether it is intended to make 
any large alteration in the studies at the Forest School at Nancy, 
in consequence of the new departure. Much might yet, we tbinkj^ 
be done, in order to bring tbe teaching in France to the same high 
standard as is achieved by the principal German schools, and not- 
ably by che University of Munich. The facilities for scientific 
study at Nancy have, of late years, been greatly improved by the 
introduction of more practical work in such subjects as Forest 
botany, the enlargement of tho museums, the provision of admir- 
able models of works, Ac., and we shall be surprised if the final 
effect of the new departure is not, in spite of the conservative 
head-shakings of the old school, a very important advance in 
scientifio forest teaching in France. 


MINERAL DEPOSITS IN WOOD. 

At a recent meeting of the Linnean Society of London, Mr. D. 
Morris, of Kew, exhibited a piece of the wood of a tree, Hieronyma 
oUhjmeoideaf in clefts of which was a hard mineral deposit, said to 
be carbonate of lime and alumina. He also referred to a note by 
Sir F. Abel, which was published jn the Journal of the Chemical 
Society for March IS 62 , on the ooenrrence of such deposits in 
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teak wood. In that case the substanoe which Sir F. Abel had oare- 
fiillj analysed had been found to consist of phosphate of lime with 
a small quantity of ammonio-phosphate of magnesia. The analysis 


gave the following percentage results 

liimei **. •*. ••• ... 84*04 

Magnesia, ... ... ... ... ... 1*86 

Ammonia, ... ... ... ... ... 1*12 

Phosphorio acid, ... ... ... ... 48*85 

Water and a small proportion of organic matter, .. 19*54 

Garbonio acid, ... ... ... *09 


100 


In some analyses of wood ashes which was made in India in 
1884, by Dr. H. Warth, the Professor of Chemistry to the Forest 
School at Dehra Dun, the proportion of phosphates in teak wood 
was found to be very small. 

Dr. Warth had ascertained that in 100 lbs. of steam dry teak 
wood there was 0*77 lbs. of ash, of which the following was the 
composition : — 

or 

per cent. 

Soluble potBBBium and sodium compounds, ... 0*18 16*88 

Calcium carbonate, phosphates of iron, cal* 
cium, &c., ... ... ... ••• 0*81 40*26 

Magnesium carbonate, ... ... ... 0*21 27*28 

Silica, &c., ... ... ... ... 0*12 15*58 

0-77 100 


We may compare with these figures, those obtained by Mr. 
B. Bomanis, D. Sc., Chemical Examiner to Government at Ban- 
goon, and published in a paper in the ^ Indian Forester ’ for 
February 1886. Mr. Bomanis’ analyses gave for teak heart-wood 
the following : — 


Potash, 

Soda, 

Lime, 

Magnesia, 

Oxide of iron. 
Phosphoric acid, 
Silioio acid. 


... 1*51 

... 2*82 
... 11*80 
... 21*97 
... 1*79 
... 27*42 
... 82*69 


100 

a result which it is not easy to compare with that given 1^ Dr. 
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Warth. Both, however, seem to agree in showing that magnesia is 
the principal component, and their results do not sepm to clash 
with those of Prof. Abel for the composition of the deposit^ 

In 1878 some white deposit found in clefts of blaokwood (DdU 
hergia latifolia) by the writer was analysed, and the result showed 
that it consisted chiefly of carbonates of lime and magnesia* It is 
to be regretted that the details of the analysis were lost. We have 
no information regarding the composition of blackwood either 
from Mr. Eomanis or from Dr. Warth, but the latter’s analysis 
of the very similar wood of the sissu {Datkerpia sis»oo) gave 1*17 
per cent, of mineral ash, of which nearly one-half, or 0*57, was 
carbonate of lime or magnesia. 

Mr. Christy, who w as present at the meeting referred to, stated 
that such deposits were rare in Burma wood, though common 
enough in teak grown in the Peninsula. It is possible that in this 
he is right, and that the wood grown in the more regular climate 
of Burma is less liable io get split or develop hollows than that 
grown in parts of India where the seasons show a more marked 
difference, still it would bo interesting, if any of the readers of this 
Journal could supply some information on the subject. He further 
said, as did Prof. Abel in the paper referred to, that the deposits 
were often so largo and so hard that the axe-men and sawyers 
refused to work on the logs which contained them, as the deposit 
damaged their tools. The writer dues not remember that he has 
ever heard of any such case in his experience. 

Deposits of mineral matter occur frequently enough in some 
woodh besides teak. They may often be seen in that of Dalhergia 
latifolia usually in radial clefts like star-shakes, and often of con- 
siderable amount. They may be seen in sissu, in Terminalia tomen~ 
tosa, in most of the ebonies, in Dillenia pentagyna^ and possibly in 
other trees. Could some of the readers of thi^ Journal, who may 
come across such things, get them analysed, so that we may know 
definitely what is the usual composition of the deposits in the differ- 
ent species, and at the same time ascertain something of their origin. 
Besides these comparatively large masses of mineral matter wldcb 
occur in the clefts of a log, there are also somewhat similar deposits 
in the vessels of different species. Every one knows the curious 
white deposit which fills the pores of the wood of the Strychnoa 
Nux-’Vomica and Stryehnoa ]^atorum; the yellow ones in that of 
the species of Stereoapermum and Pajanelia^ and donbtless others 
raggMt themselves. Then there is the peculiar deposit found in 
bamboos, and called ^ Taboaheer.’ It is most common in the thorny 
bamboo or * kattong ’ (JBa$ailbu§a arundinaeaa) and the ‘ Moolee ’ of 
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Chittagong {Meleranna hambusoideB), and oonBists of silioates of 
lime and potash. The whole question of Tabasheer was lately 
discussed by Mr. Thiselton Dyer in the pages of ‘ Nature,’ and by 
Sir D. Brandis in the ^ Indian Forester ’ for March 1887, but 
there is still some doubt of its real cause. 

Mr. Morris also showed a ‘ coooanut pearl,’ a very curious and 
heavy pearl-like substance of about the size and shape of a hedge- 
sparrow’s egg. This is a very rare product, and is, it is understood, 
much prized as a talisman by natives in the Islands of the Eastern 
Archipelago who find it. That belonging to the Kew Museum, 
presented by Dr. Hickson, is said to be one of the first that has 
reached England. It is found in the interior of old nuts, and con- 
sists of carbonate of lime almost pure, a section of the pearl show- 
ing hardly any structure at all. 

How it is produced, and how it is valued, and for what, is a pro- 
blem for thoae officers who in Malabar or Burma or elsewhere, have 
it in their power to make enquiries from the growers of cocoanut 
trees. 

1 J. S. Gamble. 

18th February, 1888,) 


TREATMENT OP BAMBOOS. 

It was an evil hour when I undertook to write on the reproduc- 
tion and management of bamboos, little thinking at the time that 
I would be taken to task so severely by one of our highest author- 
ities, in the person of Mr. Gamble. I had only hoped by my 
proposals to be favoured with a definite set of rules on the subject, 
as I said before that I was only a beginner. However, to the best 
of my recollection and abilities I submit the following answers, 
though it must not I)e forgotten that every rule has an exception. 

Answer 1. 25 ” is the number stated by Mr. Gamble as arbi- 

trarily assumed by me ; which is quite correct, as I have no record 
to produce on this head, nor of the age 7 years. As I was not in 
the Forest Department my observations were not noted in any book. 
There may be 30 or 40 culms per clump at this stage of the age of 
planted bamboos, but it must be taken into consideration that the 
ones planted have many advantages over those growing wild in a 
forest. Mr. Gamble says some bamboos were planted at Bamun- 
pokri, and in 6 years they were of workable size. What was the 
average number per clump then, should be known ? I do not think 
there can be at the present day more than 50 to 60 bamboos per 
average clump. So to be on the safe side, and as the cuttings are 
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in the forest and not in a plantation, 1 said 25, when the dmnpfl 
are about 7 years old. 

With regard to species, 1 beg to say that I do not knew the 
scientific name; we call it Bhalka or Bara Bans of the Lower 
Bengal (Jessore and Haz&ribdgh). I hare not taken any partionlar 
note, as 1 said before 1 was not in the Forest Department, and did 
not at the time think it necessary to note the annual shoots, but 
this much I must say, that when new stems arr thrown up from 
the rhizome of a planted bamboo off-shoot, for the first year only one 
appears, or at the utmost two, and in no case more than this number, 
with no greater size than 2 to 2^ inches in girth at 3 or 4 feet 
from the ground : the parent of this shoot may have been 8 to 10 
inches in circumference. The «»econd year, three or four mqre of 
about 5 or 6 inches ; the third year, the culms are six or seven in 
number, with a girth of 7 or 8 inches, or even the size of the 
planted mother stool. Then on the 5th year how nbany would 
be fit for cutting ? Hence, 1 said 7 years would be about the best 
time, considering we have to deal with forest growth. 

Anitwer 2. — Eight bamboos ^eing the average growth per clump 
per year, not of planted but of wild forest bamboos, (those planted 
would give much more, as I have said in my 7th proposition in 
December Number,) of an average clnmp containing 25 culms. 
Here again to ho on the safe side, I said to cut eight bamboos 
yearly, though it would scarcely be concluded that all the clumps 
in the forest were comprised of 25 culms, and that they only 
thro)^ up eight shoots yearly. To argue a thing for the sake of 
argument is one thing, but if one bad to examine the forests in 
Palaniow, it would be found that the average growth per clump 
would come to about eight culms annually, and instead of closing 
the block for a time, one may go on cutting indefinitely eight 
every year, so long as a clump of 25 bamboos pxpduces an average 
annual growth of eight culms, as 1 have already said in my 
proposition 3, which I here give for ready reference. “Thus, 
clumps forming 25 to 30 culms can boar removal of eight to ten 
bamboos annually with advantage, and above this number, average 
growth per clump per year must first be estimated.” Now the 
object of my saying 7 inches in girth is to safe-guard a younger 
clump which may have got 25 bamboos, hut has not attained the 
full size, such as are found in Cbuttra and Knnda in the Haxdri^ 
Hgh district, in the Eastern Biwaliks between Hardwar and 
Dholkand in the Sahdranpur Forest Division, N.-W. Provinces, 
and Bettah, Saidope and Bamandag ranges in the Palamow Forest 
Sub-Division, Chota Nagpur. 
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AnBwer 3. — The clumps of Bettah, Ramandag and Saidope 
ranges in the Palamow Forest Snb-Division yield at an average 
per clump per year eight culms as stated above. 

Answer 4. — My object ‘was to leave 2^ feet, and as the coolies 
in Palamow did not understand this well, I mentioned three 
nodes, which is as close as one could expect for 2J feet, and 
my reason was chiefly “ reproduction.” Every one knows that 
cutting flush to the ground means weakening the rhizome, which, 
if continued, means death at last ; on the contrary, high cutting 
does not drj’^ up the stool for a long time, but low cutting does, 
and very soon too. I may here as well add by way of proof, that 
when one plants out bamboos the ofF-shoots are 4 to 5, or even 6 
feet long — why ? To ensure living of course, and on this I hold 
that high cutting is beneficial to rei)roduction, and I believe for 
this very reason too those planted in Bamunpokri during 1877-78, 
if I mistake not, were about 4 or 5 feet long. 

Ansiver 5. — My reason is as I have stated, with this addition, 
that when I said cutting immature shoots kills the clump, I 
did not mean to say in one generation, certainly not, but in two 
or three, or more ; though death is eventually certain. Sir D. 
Brandis says that it weakens the rhizome ; it then throws out for 
a series of years only thin stems. Now if these thin stems are 
out down as they come up, what follows? Weakness and death 
at last. So my object in saying nothing under 7 inches in girth 
should be cut, is to be on the safe side. 

Answer 6 . — The reason for the removal of dry culms is, as Mr. 
Gamble has already said, merely to help regeneration. Should the 
dry stools be left, insects appear which not only devour the rotten 
bamboo, but very often eats up the germ of the rhizome, for which 
I have seen natives of Lower Bengal fire their bamboo clumps 
annually, in the belief that it not only kills all destroying agents, 
but helps to hasten plentiful reproduction. This idea may be 
wrong, hut burnt earth with leaves and dry bamboo ashes makes 
capital manure, and should assist reproduction. 

Answer 7.— I must repeat that what I have said, I have seen 
without taking any particular notice, or recording the result of any 
experiment. I saw the treatment of bamboos as practised by 
natives in Jessore and Hazaribdgh, and hence suggested those 
seven propositions, hoping to be put right, where I may have 
been wrong. 

One point more I wish to bring forward with regard to cutting 
of young shoots for basket making, &c. I should think it was the 
Tulda bamboo which is used for this purpose, and not Bhalka, and 
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the cutting of these young shoots may be avoided if the bnmboos 
Sire out and dried for eight or ten days in the sun ; then kept 
under water, or, better still, in clay, for about a fortnight ^or so, 
when they become as pliable as shoots five or six months old. 

Camp Goshehat, \ J. 0. Mendks. 

27th March, 2888, f 

MEMORANDUM ON DATE CULTURE, 

^lTBMITTED TO THE MEETING HELD AT JeYPEK IN CONNECTION 

VfTH Flower Show held on IOtii March, 1888. 

On tho suggestion** of Government that dates are useful trees in 
limes of famine fov tiio poor people to live upon their fruits, tho 
State Council of Jeypur (Ichiml t(» ha\e some experiments in this 
locality. Brigade Surgeon E. Bona\ia, ^^h^) has studied its cul- 
ture, and who reared st'^eiul date tree" at Imcknow for Govern- 
ment, was addressed on the subject. He repliid that its culture in 
fleyjmr was not only desirable, hut useful and possible, as the dry 
and sandy soils of Rajinitana wore suitable for its introduction. 
Ilis letter was considered interesting and instructive. It was 
therefore published and distributed to some of the nobles and offi- 
cials of the State for general information. 

The Forest officer was deputed to Lucknow and Sahdranpur, to 
inspect dates cultivated in tho"C places. On hi« return ho drew out 
c<*rtain instructions, which wore published in vernacular, and dis- 
tributed for general information. Mr. J. F. Duthie, B.A., Director 
of Botanical Dejiartmeiit ol Upjier India, supplied some 24 maunds 
of Tunisian date stones in the last year. They were tried by several 
gentlemen and officials : — 

About throe maunds of date stones were sown in Ram Newas* 
garden, and some 7,000 seedlings were, as an experiment, trans- 
planted at Amanishah, Bhakhri and Kalegh Sagur Bunds after three 
months. Unfortunately there was unusually heavy rain last year, 
hence a considerable number of seedlings died, but some of them 
however, survived, and are doing well. Some of the gentlemen 
who tried date stones write ns follows : — 

Thakiir Sawant Singh of Bagru writes — that he sowed about two 
maunds of date stones. Some 4,000 seedlings germinated, but on 
account of the heavy rains, most of them died. He has still some 
1,700 seedlings in his estates. Each of these seedlings bad in last 
October three or four leaves, 

2 D 
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Thakiir Hari Singh of Shekhawat writes — that he cnltiyated 
dates in Haripur, Kheri, and Taradu of Shekhawati in the month 
of July. The soil at Kheri is saline, and the water in wells in 
Taradu is deep, being about 60 feet below tbe surface. He has 
in these throe villages some 1,400 plants, which are doing well, 
specially at Taradu, which is otherwise destitute of all kinds of 
trees. The plants, he adds, are about a foot high, and have five or 
six leaves on them, except in billy places, where they have only 
about two, and the height of plants is also less. They are watered 
twice a week. 

The Rev. G. Maclister, M.A., says — “ I have much pleasure 
in saying that I sowed the date seeds and that most of them ger- 
minated. I sowed them in two beds, there are nearly 200 alto- 
gether. I transplanted about half a dozen of them, putting them 
about 4 yards apart ; throe of those are alive and vigorous. I 
also planted one in a large box, and it is now the largest and 
finest jdant I have. I also planted five in flower pots, and these 
are all alive and doing well. I hope to tran^^plant all those that 
are still in the beds, at the proper time, and I am glad to be able 
to express the hope that so far as I can see there is every likeli- 
hood of their doing well.” 

R4m Nath Singh, Head Master of Noble School, Jeypiir, says — 
that he has about 500 beedlings in his village in Shekhawati ; 
they are doing w(‘ll, and have each of them some five or six leaves. 
The soil is sandy and contains some manure, and the plants are 
watered twice a week. 

The Superintendent of Baghat writes — that the date stones sown 
by him germinated fairly and are doing well. They have got some 
two or three leaves on each plant. 

Babu Sukh Ldl and Munni Lsil of the Engineering Depart- 
ment state — that they have got some 3,635 plants on different 
bunds under their charge. 

The date stones sown at Bbat ka Bagh, Amanishah and Madho- 
pur, as well as in the Fore&t office compounds by the Forest De- 
partment, germinated freely, and are doing well. They were sown 
in July in small beds, and irrigated twice a week. They had a 
good start at the outset and are about a foot in height. The soil 
is sandy, free, but poor. They have now about their fourth leaf 
out, though some vigorous ones have got their sixth. They are 
altogether in number 3,500. 

To encourage date culture in this State, the Council, on the re- 
commendations of Lt.-Col. S. S. Jacob, Executive Engineer, sanc- 
tioned the award of prizes at the rate of 6 pies per plant per annum 
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to those cultivators who would try them in Crown lands. The 
Irrigation Muhafizan Sepoys) are also eligible for suoh prices. 
The officers of the State, who would take special interest^ in the 
encouragement of its cultivation, will he given certificates by the 
Durbar. 

Sadhu Sinoh, 

Forest Banger, 


RHYNCIIOTA OF INDIA 

I HAVE Tinrlertakon for the A'^iatic Society’s Journal, a catalogue 
with descriptions of the Rhynchota of India, and would n&k your 
co-operation in procuring specimens, of which duplicates will even- 
tually he deposited in the Indian Museum. I sliull be ready either 
to make exchanges of tins oi other orders, or name collections, so 
far as the niateiicil& at mv disposal will allow. The order Tit/iyn- 
chota is ol considerable ocorioinicnl and physiological importance, 
and to render the catalogue )f permanent \.ilue, I would ask the 
co-operation of workers in other branches of Natural History to 
collect and furnish specimens that will enable me to adequately set 
forth our Indian fauna which is particularly rich in this order. 
The species will be readily recognized by the presence of a pro- 
boscis or beak cither porrect betwe<‘n the antennic, or curved, or 
resting quiescent on the sternum beneath. Some resemble but- 
terflies and moths, others are like beetles, and many emit a strong 
aroma when alarmed. I would ask that where possible the month 
of capture bo added to the locality, as it is desirous to accumulate 
data as to appearance. 

Mr. W. L. Distant is preparing for the Trustees of the Museum 
a monograph of the Cicachdcp, belonging to this group, and so well 
knowm for the shrill cry of the male on trees in the rains. This 
will be illustrated by figures of each species, and it is desirable 
that as many species as possible should be procured so as to make 
it tolerably complete ; any sent to me to the undermentioned address, 
or direct to Mr. Distant, at 1, Russell Hill Road, Purley, Surrey, 
will be thankfully acknowledged. For catching these insects, the 
ordinary het may be used, and for killing them the poison-bottle. A 
Keating’s lozenge bottle is found useful, in which place a mixture 
of one part of cyanide of potassium and eight parts or thereabouts 
of plaster of Paris, gumming a piece of paper over the mixture to 
retain it at the bottom. About half an inch of this mixture will 
remain efficient for a long period. Another way is to place the 
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oaptures simply in spirits of wine, but the first plan is more effec- 
tual for the larger species. The insects can then be pinned in 
boxes or simply kept in spirits of wine, and can be sent by parcel 
post in thin wooden boxes or old biscuit tins packed in paper, 
leaves, or moss, in layers. These boxes may be sent bearing to 
the undermentioned address. Any further information required 1 
shall be happy to furnish so far as 1 can, 

E. T. Atkinson. 

18, Store Road, Ballygunj, 

Calcutta, 

2nd February^ 1888, 

p^S, — Mr. do Nic(5ville would be glad to correspond with collee- 
turs of Butterflies. 

14-1 SuDDER Street, Calcutta, 

17th February^ 1888, 

VoL III. of “ the Butterflies of India is in active preparation. 


MEMORIAL OF THE CORPORATION OF 80UTH- 
AMl^TON. 

The M('morial of the Corporation of Southampton, which it is 
hoped will have the co-operation of most of the other local bodies 
in Hampshire, has recently been sent to the Lord President of 
Her Majesty’s Privy Council. This sets forth — 

lii. That your Memorialists are much Interested in the general 
subject of Practical and Scientific Forestry, in the preservation 
and greater utilization of the Crown forests, in general improve- 
ments in the methods of growth of timber and underwood, and in 
the acclimatisation in England of foreign trees of economic value. 

2nd. That your Memorialists have heard with much interest of 
the proposed establishment of a National School of Forestry for 
England, at which Indian and Colonial pupils in Forestry could 
also receive instruction. 

df*d. That the following Crown forests are situated in Hamp- 
shire and the Isle of Wight ; — 

(a). The New Forest, comprising about 63,000 acres, by far 
the most extensive forest in the United Kingdom, of 
which by Act of Parliament 16,000 acres can at any 
one time be closed for planting, while the remaining 
47,000 acres, on which trees may be growing, are at 
any one time to be left unclosed. 
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(b) , Woolmer Forest, now enclosed and free from Common 

rights. 

(c) . Alice Holt Forest, now enclosed and free from Common 

rights. 

(d) . Beer Forest „ „ „ ,, 

(^). Parkhurst Forest „ „ „ „ 

There are also Hare wood, Pam her, Stanstead and other exten- 
sive forest lands in private hands. 

4ith. That those Crown Forests are situated on the following 
geological formations : — Lower greensand, gault, Upper greensand, 
chalk, Reading beds, London clay. Lower Bagshot, Bracklesham 
and Upper Bagshot beds, Barton clay, Headon beds, Hempstead 
bods, drift, gravel, alluvium and bog, and that consequently they 
(‘ontain almost every variety ot soil for timber growth, and upon 
^elected areas of which experimental plantations with a view to the 
acclimatisation of suitable foreign trees of economic value and 
adapted for specinl soils might be easily carried out. 

5//i. That large areas ol the New Forest are especially in want 
of scientific Forestry, the tro(“> in many parts of the forest being 
rapidly decaying, owing to the restrictions applied by existing Acts 
of Parliament. 

(Uh. That the climatic advantages of the forest parts of this 
country make it admirably adapted for the growth of timber and 
lor a great variety of work in practical Forestry. 

The prayer of the Memorial is therefore that the proposed Na- 
tional School of Forestry may be located in Hampshire. 

Si. Andrews, Scotland. GeoHUE Cadell. 

BOARD OF FORESTRY. 

In view of the Board of Forestry which the Committee of the 
House of Commons recommended should be established in Great 
Britain, and the probable functions which it will be called upon to 
fulfil, it is interesting to notice the various views expressed regard- 
ing its probable usefulness by the writers of the annual reports of 
the position and prospects of the landed interest in the various 
counties of England. 

Thus the report on Gloucestershire states — 

There has been no planting of forests or trees to any extent abont 
here for the last 17 or 18 years, and there is scarcely any part of an 
estate in this neighbonrhood and others where the woods are not neglect- 
ed. The subject does not appear to be uiideratood. There are doubtless 
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hundreds of acres of inferior land at the present time totally unfit for 
any other pnrpose except planting, and which would by judicious manage- 
ment amply repay the owner in years to come. The proposed School of 
Forest! y, if properly conducted in a practical manner, would undoubtedly 
be of much benefit, and it would be the means of arousing the attention 
of owners to this important subject.’* 

In South Devon it is considered that the School of Forestry 
'will meet a want which has long been felt, and that not only wood- 
lands may be made more remunerative, but that paying crops of 
timber may be raised on lands which are not now cultivated. 

The writer on East Sussex finds the rates and taxes an insur- 
mountable burden on the profitable growing of wood. The copse 
wood in that district is cut every 10 or 12 years, and in the present 
state of depression realizes not more than £5 an aero, while the 
rent, rates and taxes are placed at not less than 12 shillings an 
acre. 

In Herefordshire the “woods are as a rule left to manage them- 
selves,” a species of “home rule” which does not appear to be 
very satisfactory. While in counties bordering the sea, Baltic and 
other timbers are offered at a price far too low to encourage the 
cultivation of home grown plantations. 

St. Andrews, Scotland. George Cad ell. 


IMPERIAL FOREST SCHOOL, DEHRA DUN. 


The results of the Final Examinations of the Senior Ranger’s 
Class, which were read out by the Director on the 21st March, 
were as follows. The names are given in alphabetical order — 

Obtained Ranger's Ce^uficate from 19th March. 


Hanumantha Rao, 
Madho Porshad, 
Malaya Pillai, 

1. Q. F. Marshall, 
Nagraju, 

Pandurang Narain, 
Saldanha, 

Shoradindo Gosami, 
G. H. Wittenbaker, 


Northern Circle, Madras. 

School Circle, N.-W. Provinces. 
Southern Circle, Madras. 

» » fj 

n ff yf 

Berar. 

Southern Circle, Madras. 

Assam. 

Ber&r. 


Obtained Forester's Certificate. 

Nikunja Behari Nandi, Bengal. 

Eggya N. Shastri, Southern Circle, Madras. 
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Badri Datt, 

Gaja Dhdr, 

Hans Rdj, 
Jagbandhan Singh, 
Madho Bim, 
Manwar Singh, 
Natha Singh, 
Randaman Singh, 
Sheikh Chand, 

Joii , 

These Cenifioates date 
Rastamji, 


Vemaeular ClasSf FomUr*t Certijicatt, 

Central Cirole, N.-W. Froyinoes. 


if ff ff ff 

Private Student. 

Bewah State. 

School Circle, N.-W. Provinoea. 
Central Circle, „ „ 

Punjab. 

Bewail State. 

Central Provinces. 

Central Circle, N.-W. Provinces, 
from 15th December, 1887. 

Pcrtabgarh State, on 23rd March, 
1887. 


EDIBLE LICHENS. 

[n August 188d, Mr. Pirouglnm, Assistant (\uiservator of Forests 
at Bellary, drew attention to a lichen called in Telugu ‘ Batha pu * 
or * rock flower,’ >>hich is used as food by the inhabitants of that hot 
district and consideretl to be a delicacy. It has been submitted 
for identification to the authorities at Kew, who pronounce it to be 
a species of ParmeUa near perforaiay Ach. Lichen‘s are often used 
as food in time of scarcity in North Europe, but it is interesting 
to find a case of the kind in India, Can your readers call to mind 
any other cases ? 

J. S. G. 


ORGANIC CHEMISTRY AT COOPER’S HILL. 

Wb hear that Viscount Cross has sanctioned the annual expenditure 
of £105 in order to afford the Forest students suitable instruc- 
tion m Organic Chemistry, and in a Note by the Under-Secretary 
of State on the subject of Forest education at Cooper’s Hill, we 
read with pleasure that in every other respect the course of studies 
■eems to have been of a nature to fit the young men who pass out 
from the College for the a u ties they will have to perform when 
appointed to the service in India. This gratifying result is due in 
large measure to the care which Sir A. Taylor has devoted in the 
Bupervision of the new arrangements, and to the intelligent industry 
with which Dr. Schlich has performed the functions entnisted to 
him. 
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FORESTRY IN THE UNITED STATES * 

We have before us the report of Mr. B. E. Femow, the Chief of 
the Forestry Division, Department of Agriculture, in the United 
States, for the year 188fi, and from its perusal we cannot find that 
any practical steps have yet been taken to conserve the proportion 
of forest area necessary for the future existence of that greal 
country. 

The Statesmen of America have yet to learn that the lamet^ 
faire forest policy, which may not have disastrous effects in is- 
lands like those of the United Kingdom, where there is an assured 
and equably distributed rainfall, a mild climate, and certain supplies 
of sea-borne timber, cannot be long followed with impunity in a 
continent. 

The lesson is anticipated by Mr. Fernow in the following sen- 
tences ; — 

While— thanks to our more favorable conditions of configuration and 
our less closely worked soil— wo are by no means anywhere near such 
conditions of devastation as those experienced by Southern France, 
Switzerland, and the Tyrol, where, to preserve the agricultural lands 
below from devastation by water, many million dollars have been ex- 
pended and are still expended yearly, for the costly building of dams and 
for difficult reforestation, yet such conditions are merely dependent upon 
time and continued negligence ; and we had better decide now whether 
the policy of unconcern shall be abandoned, and whether by simple pro- 
tection and preservation of the existing forest cover great loss and the 
expenditure of millions in the future shall be saved to the nation. Thai 
such important interests may safely be intrusted to the care of the private 

^Anntial Report of the Diviaions of Forestry for 1886. By B. & l^iriww, Chief 
of Division : Washington— Gov ernmeut Printing Office, 1887. 
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indifidnal, whose life is short and whose eonoeni is for to-day, nobody 
can reasonably assert. That snch use of the forest can be seonred only 
if kept in the hands of the whole nation (i. a, the General Gk>Temnient 
or the indiyidnal State Goyemments) lies in the nature of things, as 
the State alone will be found capable of managing a large propeirty for 
other purposes than to realize its direct money value. The bbjeotion of 
expense raised against such measnres as have been proposed for the pre- 
eenration and protection of Government timber lands is frivolous in view 
of the magnitude of the interests at stake, and the practicability of 
organizing a service to prevent spoliation of these forests and to manage 
them as shelter forests in the interest of the regions in which they are 
situated, may bo made apparent by a sketch of such an organization in 
detail. 

Plan Jot a Forest DepartmenL 

« I may be allowed to quote here from a letter recently written by me 
on this subject at the roquobt of a special agent of the Department of 
the Interior : 

« • « • preliminary to the discussion of what should be the 

policy of the General Government, allow mo to state a few pointa of 
forestry which must be understood : ^ 

** (1). Not more than what grows yearly or during certain perlbde 
should be cut in a forest which is to be kept in perpetuity. 

** (2). No clearing, unless followed by immediate planting, is admissi- 
ble in mountain forests ; nor is it advisable in the plain. 

“ (8). The cutting of timber must be done with a view of renewal above 
all other considerations. The method, time, and duration of cutting 
over a given tract depend upon the kind of timber and the locality. To 
be oontinually snccessful in keeping a desirable forest cover requires more 
care than the simple method of selection practised by the lumbermen. 

** (4). What the average yearly accretion in the forests of the public 
domain amounts to is still more uncertain than tbeir extent. Assuming 
that the 70,000,000 acres probably owned by the Government produce 
yearly, at an average, only 10 cubic feet per aero, which by correct 
management could in a short time be doubled, and reckoning 1 cent per 
cubic foot on the stump as a low estimate, the domain at present repre- 
sents a capital of at least $280,000,000. The annual expenditure for the 
preaerration and improvement of such property of a sum equal to the 
value represented by the annual growth may not be considered extrava- 
gant. To this add the larger part of $8,000,000, the valne of timber 
destroyed by fires, which would probably be preveuted by proper or- 

2 a 
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gtnlEAiion.* If, tberefbre, the imporUnce of thede mountain forests 
did not justify a larger expenditure annually upon their preservation, the 
application of the Taloe ef^iheir annual product for their protection and 
management would be admusible simply from a business point of view. 

The following featdTes in the organisation of the public timber do- 
main appear desirable and practicable - 

** (1). To withdraw from sale or other disposal all timber lands. 

** (2). If the expense of a survey — a simple running of outside boun- 
daries— appears too great to warrant such survey, the withdra^l may 
be gradually effected by a process of exclusion whenever entries for 
land are made. The exact location, too, may be established gradually 
from UieMteB of local land officers and the observations of the for- 
est guards, as hereinafter suggested. But in the more settled districts 
a boundary survey at least will soon become necessary. 

“ (2). The organization of the service should include a central bureau, 
travelling and local inspectors, and forest guards. 

** (4). The organization of the forest area should proceed gradually, 
as required, by dividing it into reserves of 10 to 20,000 acres each, 20 to 
80 of such reserves to be formed into a district, the size and number of 
reserves and districts to he dependent on local needs and the greater or 
less difficulty of inspection. Unorganized territory to be divided into 
lUtriets only. 

* w (5). Functions of officers : 

^*The raSigers, or forest guards, act as local police, under general in- 
itraetionf and regulations from the central bureau, and under direct 
ivpervision of local inspectors, to whom they are responsible for their 
Ibserves, and upon whose recommendations they should be appointed. 
Assistants may be required daring the dangerous season, and sUfrifTs 
power to call upon the aid of any citizen should bo conferred uponihese. 


* The acres burned over and values destroyed during the census year 1880 were 
reported as follows 


Ststss sad Territories. 

Aores 

Value. 

$ 

States end Territories. 

Aores. 

ValiM. 

t 

Cdifomia, 
(VashingtoD, •• 

Oregon, 

866.895 

87,010 

132,820 

440,760 

718,200 

698,860 

Montana, 

Idaho, • . 

Wyoming, 

Nevada, •• 

Utah, 

Colorado, • . 

Ariiona, 

NewMexioQ,^ 

88,020 

21,000 

88,780 

8,710 

42,866 

118,820 

1,128,000 

202,000 

8,266,000 

19,000 

1,042,800 

986,600 

J^42,076 
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027,046 
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** (7). The cost of the total service depends of coarse on the namber 
of districts to be formed. Take Colorado alone, which we will assume 
contaiuB about 5,000,000 acres of public domain ; for this we may re- 
quire 500 rangers and 10 inspectors, and the expense may be placed in 
round figures at $300,000. This amount could be saved by preventing 
only one-third of the forest fires, which seem to destroy over $900,000 
worth of public property in that State yearly, and the 50,000,000 cubic 
feet or so of Limber, which may be out to satisfy the needs of the country 
for its development, would certainly, without hardship to any one, yield 
enough to help pay the expense of less favorable localities and of the 
central bureau. The expense of the latter, with the necessary staff of 
clerks, <Scc«, could certainly be kept within the sum of $50,000. Even 
if the whole forest area were as thoroughly organized as proposed for 
Colorado, the expense of the service would not be more than 80 per 
cent, of the income which might be derived from this domain, or, wbicli 
could be saved, by preventing one-half of the fires that yearly destroy 
about an equal amount. 

“ Thus the matter of cost appears as nothing. But I repeat that if 
the total income from the domain were spent upon its preservation and 
improvement it would not bo an extravagance, and future generations 
of farmers, miners, builders, nay, of lumbermen, would extol the wisdom 
9jf tie legislature which thus preserved the needful forest cover of the 
mOtmtains. — B.E.F.’’ 

The question of expense cannot certainly be considered in the 
United States, where the vast surplus of annual revenue, which 
their protective duties entail, ini^ht be well disposed of by re- 
acquiring full possession of a sufficient area of State forests for 
the national requirements. 

Mr. Fernow anticipates that the end of this century will see the 
appropriation in private hands of all the readily available farm 
lands, and then the need and true value of scientific forestry will 
make itself widely felt. The lesson will m our opinion be a sharp 
and severe one, and it is a slur on the Anglo-Saxon race that its 
principal branch is allowing the future of a Great Continent to be 
compromised, when all the nations of Europe and the Indian Em- 
pire afford examples of properly organized forest management. 

Apart from the assurance of the permanency of State forests, 
which must be created at the expense of private rights if the 
physical and climatio features of the country are to be preserved, 
and its timber and fuel requirements met, Mr. Femow’s feport 
contains many points of interest. 

The Government, instead of facing the difficult question of de- 
marcating and preserving State Kosorvos, is collecting biological 
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(jata of forest trees with the view of publishing a life history of 
thc^ chief American species. This is an excellent work, but in 
India wc have wisely first secured our State forests, and then set 
to work to k'lirn how to manage them. 

The Forestry Division has not found it an easy matter to distri- 
bute seedlings for private planting, but its work of furnishing data 
regarding the conclitton and importance of the forests and supplies 
of forest produce in the United States, and of presenting the methods 
of forest nianagenieut of other countries as an aid to their own 
legislators in forniuiating a iorest policy, may ho deemed oonclnded. 

Mr. Woodrow hriefiy ‘'Ummarizos the results of this enquiry, 
and as pi rt^ of this summary are of general siguificauce, we quote 
ib(*in for the beuctit of our readers — 

O^ing to the short time since methodical observations have been 
inaugurated (mainly in Germany), and the complicated nature of the 
investigation, the numerical data relating to forest influences are still 
exceedingly incumpiote. 

The most notable figures, so far more or less dolinitcly established as 
general averages, are given as foAlows : — 

The temperature of the soil in the forest (always moaning a well- 
stocked dense growth) is lower than that oi the open field ; in springy 
by 28 per cent. ; in summer, by 24 per cent. ; in autumn, by IG per oai£ ; 
in winter, by 10 per cent ; in the average during the year, 21 per oent. 

** The temperature of forest air (interior) is lower than that of the 
fields, the dilTorcnco being greater in proportion to elevation, and less 
in the region of the crown than nearer the ground. The difference ia 
absolute temperature degrees is greatest in spring and summer, from 15 
to 20 per cent. ; in fall and winter the difference is small, the tempera- 
ture in the forest being somewhat cooler daring the day, but warmer dur- 
ing the night. On an average a redaction in temperature of 10 per 
oent. from that of the open field prevails during the year. 

In the case of Kansas, for instance, this would mean a reduction in 
summer temperature of 10 to 15 degrees in a supposed forest, with all the 
consequences of reduced evaporation, cooler winds, and increased precipita- 
tion. The thermometrical range is from 5 to 20 degrees less in the for- 
est than in the open, the greatest difference occurring in the hot months. 

** The relative humidity of the forest air has been found to be from 8 to 
10 per cent., and in pine forests in summer as high as 18 per cent, 
greater than in the open. Observations in France place the difference 
at 1 to 8 per cent, in favor of deciduous, 7 to 18 per oent. in favor of 
pine forest, the greatest difference occurring in the summer mouths. 

l^aporuLiuii lu the field is greater by 57 per cent, in spring, 64 per 
cent in summer and winter, and 66 per cent in autumn. 
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Transpiration through the leares during five months of vegetation, for 
a field with vegetable cover, has been estimated at 500,000 to 1,500,000 
pounds of water per acre. Forest vegetation requires several times (pro- 
bably three times) this amount. 

Amount of precipitation over forest was found to be from ^ to 
inches (1* * * § 4 per cent.) greater in deciduous, and from 1| to 2| inches (H 
per cent.) in evergreen forest. (These figures are probably too low). 

** The amount of precipitation reaching the soil is dependent on the great- 
er or less force of the rain, fine rain often being entirely intercepted by 
the crowns, while 80 to 90 per cent, of very heavy rain may reach the 
ground. When falling at the rate of ^ inch in 24 hours, spruce forest 
intercepted 78 per cent., bcoch 27 per cent. ; when at the rate of ^ inch 
in 24 hours, spruce intercepted 95 per cent., beech 62 per cent. Yet 
observations in France through 11 years in a 40 to 57-year old beech 
forest show that only fiom 8*5 to 17 per cent, of the precipitation was 
intercepted. Last year’s observation at the Prussian stations show the 
precipitation decreased under forest cover by 23 per cent.” 

Regarding the condition of foio'^t bupplios in the United States, 
we read as follows : — 

** The forest area of the wliole United States, exccfiting Alaska, at the 
present time has been reported by the Forestry Division as loss than 
500,000,000 acres (489,280,000). 

” There ib reason to believe that much of this area is waste brush-land, 
and that even the timber fotest often hardly deserves the name, being 
only thinly stocked with trees. 

” Leaving out of consideration the forests of the Pacific slope, estimated 
at 60,000,000 acres, and said, though little known, to cut large amounts 
per acre, the balance of forest land in the United States, it is believed, 
cannot long meet the enormous demands on its resources. 

” Ro reliable statistics exist from which the stock on hand could be 
oven approximately computed for tho whole extent ; but wo do know 
tolerably well tbo quantity of lumber and wood annually used or required 
by our present population. In round numbers this amounts to some- 
thing like 20,000,000,000 cubic feet, made up of the following items — 

Cubic feet. 

Lumber market and manufactures, ... ... "•'2, 600, 000,000 

Railroad coustiuction, ... ... ... t3(50,000,000 

Charcoal, ... ... ... ... t250, 000,000 

Fences, 1500,000,000 

Fuel, §1:^600,000,000 


• Computed from figures of the Dureau of Statistics, 

t Latest estimates of the Forestry Division. 

i Computed on the basis of a caieful investigation by the Department in 1871. 

§ Computed on the basis of tensus statistics ut 1880. 
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There is also to be added an item requiring yearly a oonsiderable 
mount of wood for a use to which no other cirilized nation puts its 
forests. 1 refer to the 10,000,000 acres or so of woodland burnt over 
every year, intentionally and unintentionally, by whjch a large amonut 
of timber is killed or made useless ; and, what is worse, not only is the 
young growth destroyed by these fires, but the capacity of the soil for 
tree-growth is diminibhod, as they destroy the beneficial physical qual- 
ities of the leaf-mould ; and if occurring on recent clearings, inferior 
kinds of timber, capable of thriving under the altered conditions, occupy 
the ground and diminish the value of the area. 

** The present reckless method of turpentine-orcharding also deterio- 
rates large quantities of timber unnecoHsarily. 

** The wasteful methods whieh are employed in lumbering, especially 
by the tie-cutter,* often avoidable v\itliout financial loss to the lumberet, 
hasten the reduction of visible supplies 

“ What amount of forest producta will be required by the country by 
the next oontcnulal it is idU' to attempt to compute; that it must in- 
crease with the growing population and development is self-evident, and 
that, too, in spite of subhiitutes for wood in many hrunehes of industry. j* 

Area required. 

“ 8o far we have lived upon onr forest resources without considering 
whether wo were ubing up the interest or the capital. 

Assuming that we shall need n continuous supply of only the 
20,000,0(U),0()0 cubic feet computed above, it would be of interest to ask 
what area in forest will be vcquiied to furnish the amount continuously. 

“ With our present knowledge there is no possibility of calculating 
the average yearly growth that can be expected upon the entire present 
forest area of the Ignited States. While I am inclined to think that 
the capacities of the soil, climate, and indigenons species of our country 
are greater than those of Europe, yet in their present condition our 
forests do not compare favorably in regard to annual yield with the well- 
cared-for and well-stocked continental forest areas. 

** The average yearly accretion per acre in German forests has been 
computed at 50 cubic feet, or on every 100 cubic feet of standing tim- 


* It IB computed that in the California rcdwoo<l forests to produce a railroad- tio 
worth 3R cents, timber to the value of $1*87 is wasted. 

t It is significant to note that other nations are aware of our deplorable condition 
in regard to future forest suppIicR. The Govcrninent of Bavaria last year sent an 
expert forester (Dr. Mayr) to study the timbers of the United Slates, who explained 
the purpose of his mission in these words : — ** In fifty years you will have to import 
your timber, and as you will probably have a preference fur American kinds, we 
■ball now begin to grow them, in order to be ready to send them to you at the 
proper time.*’ 
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bor 2*8 cubic feet of new wood yearly. Applying these figures to onr 
present requirements, and assuming as close a use of material as is 
the European practice, it would appear that an area of not less than 

400.000. 000 acres must be kept in well-stocked forest to give ns a con- 
tinual supply for our present needs. 

We are nearing therefore (if we have not yet reached) the time when 
increased drain means a squandering of capital, and a time when regard 
to the husbanding and the careful management of our forests is requir- 
ed for the purpose merely of furnishing raw material.” 

Mr. G. W. Hotchkins, Secretary of the Lumberman’s Exchange 
at Chicago, is quoted us follows : — 

“ So far as White Pine (Pirm Sttobua) is concerned, it occupies to-day 
a position in forestry analogous to the Indian in the body politic, prac- 
tically a thing of the past. Of course there are sod ions which will last 
fur many years (not so very many either), but the great bulk is gone, 
and, like the straggling tribes, but a remnant of former strength and 
power remains, and but a few decades more and they will be known 
only in history as a thing of the past. One hundred years ago Maine, 
Vermont, New Hampshire, Now York, and Pennsylvania could boast 
vast forests of White Pine. West of the lakes, Michigan, Wisconsin! 
and Minnesota, so late as fifty years ago, were unbroken in forest re- 
sources, and the White Pino predominated. To-day Maine gives us 
some spruce and a little small sapling pine, such as would hardly have 
been sent for firewood in her palmy days of lumbering. Vermont, New 
Hampshire, and New York may still boast an occasional clump of trees, 
but have lost all pretensionh as lumber-producing regions. Pennsylvania 
has a few hundred million feet on the sides of the Alloghanies, but has 
dropped out of the list as a lumber producer. Lost of the great lakes 
nought remains (excepting the spruce forests of Northern and Eastern 
Maine) save hemlock and hard wood, and tbeso in very limited quantities, 
insufiicieut to sui)ply the homo demand in a majority of localities. Michi- 
gan, Wisconsin, and Minnesota are the last remaining resorts for lum- 
bermen oast of the Rocky Mountains. Originally there was probably 

150.000. 000.000 feet B. M. in Michigan, but 50 years’ work has reduced 
the supply to probably not over 12 to 20,000,000,000 feet, with an an- 
nual average cut for the past five years of not far from four-and-a-half 
billions ; and tbc cutting is so close as to exterminate all the pine timber 
on the tract operated iqton. Wisconsin can hardly be estimated at over 
SO to 85.000,000,000, little more than would suffice to supply the con- 
sumption of the United States as a whole for one year. Minnesota, 
BOt down in the census of 1880 as having 11,000,000,000 feet B. M., 
an amount disputed by some as too high, by others as too low, if allowed 
to-day at 10,000,000,000, could funush but one year’s supply for the 
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mills of the North-western pine-prodnoing States. In fact, if the mills of 
these three States were run to their capacity for six years there would 
be but little pine left for the scTenth year's produotion. And lAese 
estimates of timber include the red or Norway pine, which forms' a 
noticeable percentage of the whole. In Michigan and Wisconsin there 
are still large quantities of hard wood, but it is not being cared for with 
that appreciation of its value which is desirable. It has, however, this 
advantage, it can be reproduced. Pino cannot.* The future timber 
supply of the East must be largely from the hard woods. The vast for- 
ests of the Pacific slope will supplement this with such soft lumber as 
may be needed. Before many years the forests of Ala^ka will swarm 
with enterprising timber seekers. Already those of California, Oregon, 
and Washington Territory have been the subject of research, and vast 
amounts of Eastern capital arc already invested there. British Columbia, 
west of tljo mountains, will supplement the KU])ply, but our children will 
bring their pine and fir from Alaska. Meantime the supply east of the 
Itockies oiiee denuded will be known no more, excej)t through wise Clov- 
ernment action in })rotecting and encouraging timber culture. Our 
present laws in this respect, so far as they relate to taking up land, are 
a farce, fulling little short of tragedy, as the Government j»orts with the 
land without aeconiplishing the purpose of the grant in one case in a 
hundred, until it has lost control of all sufficient areas, which might be 
made a blessing to our successors in life’s race. 

“ 1 have not for some years given the subject of Routliern production 
so much thought, so far as statistics are coneeriiod, and eun speak only 
generally. There has been a great impetus to trade in the South during 
the past five years. You will bo safe in computing the consumption of 
all kinds of wood at 5U0 feet per capita of the population, and at 8,000 
feet per acre, it would take about 4,000,000 acres per year for its supply. 
In Southern timber both the Long-leaved and lioblolly Pine grow and 
can be reproduced in their native soil, so that the sUlement above that 
“pine does not reproduce itself” applies only to the Wliite Pine of the 
North. I know of no good reason why Government endeavors to foster 
and perpetuate large areas in the Routh would not be eminently siiccess- 
fiil. But it should not be delayed, as the wastefulness which has brought 
the White Piuc resources of the North so near to their extinction is 
rapidly doing the same for the Long-leaved and Loblolly of the South. 

It is to me a source of surprise that some of the lumbermen of the 
country, men who are or have been for scores of years tramping through 
the forests, are but now awakening to a perception of the true condition 
of our forests. That they have opened their eyes to the trnth is made 

* This can mean only reprodnetion from the stock. Reprodnetion of White Pine 
from seed is as easily effected as that of any other conifer, bot of conrse requires 
special management, as will be outlined further on in this report— B.E.F. 

2 F 
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efident to those who, like tnjself, are in position to know of the search 
which is being macte for desirable bodies of timber, by men who six years 
agffset down the Government estimates and statements as Teriest bosh, 
and loudly asserted that no diminution in present annual supplies would 
be seen for a generation to come.*’ 

We also read further on that the second growth of White Pine 
is cut when only fit for box boards, and will not figure in the 
market for building material, as it requires 90 years for it to at- 
tain the requisite qualities for building purposes, and the long 
leaved pine {Pinm palustris) is said to require 200 years to furnish 
timber of good quality. 

The hard-wooded forests are more easily reproduced than those 
of conifers, but complants of the deficiency of hard-wood for manu- 
factures are already plentiful. 

The enormous yield of the Pacific slope forests will furnish tim- 
ber for many decades, but must eventually succumb to the demand, 
whilst the forests of the Rocky Mountains can only yield timber 
for local re(juirements, though as holding snow and water for the 
use of agricultural lands, and in lessening torrential action their 
maintenance is essential for the national prosperity. 

Regarding imports and exports wo read as follows : — 

The imports of forest products from Canada form naturally the bulk 
ol our impoitation, amounting to $9,3.55,736 for tlie year ending June 
30, 1885, equal, perhaps, to round 75,000,000 cubic feet. Almost the 
entire cut ot the Province of Ontario, amounting in value to $7,371,028 
for the year 1884, comes to the United States. This shows that the 
duty of $2 a thousand feet does not prevent competition, and also that 
from its abolition litile h^pe is (o be diawn for the preservation of our 
resources. In Canada there can bo little doubt that all the possibiliiies 
of pioductiou are even now strained to the utmost.** The exportation of 
forest products from (Janada used to go entirely to Great Britain and 
the Wost Indies; but since the pine lands of the North-Western States 
have become giadually depleted, Canadians have successfully competed 
with the lumbermeu of Michigan oDd Wisconsin, till to-day their exports 
to Great Britain and the United States are almost equal in amount. 
The expressions of the Hou. H. Q. Joly, member of the Dominion 
Council ot Agriculture, show that the visible supplies of white pine in 
Canada are almost in the same deplorable condition os those in the United 


* For the year ending June 80, 1860, the trade and navigatioyn retains of the Do- 
minion show the total exportation of forest products from Canada to the United 
States as amoanting to $8,500,000, or 40 per cent of the total lumber export On- 
uno exporting to this couuti> to tue valne of $6,600,000 ; Quebec, $1,800,000 1 

Nova Sooda, $270,000 ; New Bronswhk, $438,000, 
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SUtei, and that the prospect of supplying our needs by importations 
from Canada is altogether not very encouraging.” 

Here follow tables from which we extract the total figures—^ 

Imports for consumption of wood and wood products ^ 1883~86l 

188S-84. nU4-8«. 1885-86. 

o. feet. Value In dollare. o. feet. Value. c. feet. Value. 

86 . 710.000 16 , 427.000 76 , 406,000 12 , 898,000 79 , 767,000 12 . 471,000 

Exports from United States, 

1888-84. 1884-86. 1886.86. 

o feet. Value. e. feet. Value. o. feet. Value. 

16 . 609.000 88 , 751,000 127 , 016,000 83 . 267,000 128 , 401,000 81 . 766,000 

The value includes among imiiorts besides wood, bark extracts, 
chiefly hemlock, buniac and cork, and under exports resin, turpen- 
tine and pitch, bark and tanning extracts and sumac. 

Here foIlow.s proposals for Government plantations in the arid 
and semi-arid regions of the Western States. 

It is said further on, that the bulk of the once endless forest area 
is held by railway companies, mine owners, charcoal iron works 
{3,500,000 acres), tanneries and other industrial establishments. 
The largest amount is in the hands of lumbermen, speculators and 
farmers. 

The last class may bo expected to devote most care and atten- 
tion to their forests, and they own 39 per cent, of the area, or 
190,255,700 acres. 

The difficulties in the way of introducing sound principles into 
the management of the private forests are very great. 

The Government has sold the timber domain at nominal prices, 
2 ind such quantities of lumber come into the market, that mills can 
only he profitable when driven to their utmost capacity of produc- 
tion, and lumbermen will not, therefore, assume the additional ex- 
pense of proper forest management. 

There are still millions of acres of unoccupied agricultural land, 
but this is being settled at the rate of 17,000,000 acres per annum, 
and by the end of the present century, probably all readily avail- 
able farm lands will have been disposed of. 

Mr. Fernow gives the conditions of Forestry as follows ; — 

(1) . Large contiguous areas stocked with forest growth. 

(2) . A capital, represented by such area, tied up for a consider- 

able time before paying accumulated interest. 

(3) . Careful management, yielding full results only after a 

term of many years. 

{4). Considerable risks in sparsely settled countries from fires, 

which are liable to destroy capital and interest alike. 
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(5). A business in \ 7 hicb the inangurators haye less interest 
than tbeir successors, and which will, therefore, be neg- 
lected, unless Government, or continuous corporations, 
engage in it, or foster it. 

In s[»itc of these difficulties, Mr. Fernow hopes that the farmers 
may be induced to manage their forests on proper principles, a 
hope which ex])erience in Europe does not warrant. He admits 
that the greatest danger is in mountain regions, and especially on 
the Pacific slope, where, unless the -State or national Governments 
demarcate State forests, little hope for the maintenance of the 
forests can exist, though this is a question of life for the agricul- 
ture below. 

The only protection hitherto afforded to the State forests is by 
21 agents over areas of 70,000,000 acres. Those rmm reported 
1,219 cases of depredation, involving $9,340,000, and recovered 
in various ways about $200,000. These agents are really inform- 
ers and l(‘gal attorneys with no police powers, and naturally acting 
without the co-operation or respect of the population. 

Some of the States have taken action to protect the small area 
of forests at their disposal, chiefly school lands granted by the 
Central Government. 

The State of New York which owns 715,267 acres of forests 
in the Adirondacks, is attempting to protect it from theft and 
from fire. 

The State of California is also endeavouring to prevent forest 
fires. 

In Ohia the forest area has been reduced since 1853 from 54*2 
to 17*4 j)er cent., and the horrors of the late flood are ascribed to 
the rapid denudation of the hill-sides, the value of the property 
destroyed being $60,000,000. 

The work of the Forestry Division as has been already stated, 
is chiefly that of collecting statistics, and studying the biology of 
forest trees. 

In the latter respect, the following schedule will be useful to 
our readers ; — 


“ (a). Introduction, 

Bignificanoe of the tree in the forestry of the country ; short state- 
meut justifying the investigation; historical remarks; aouroes of in- 
formation and acknowledgments of aid ; statement of methods of inquiry. 

(5). StatiaticaL 

** 1. Geographical distribution and habitat; (in general by regions, 
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where best dereloped, most abosdant, ooyeriDg large or small areas^ 
oontinaoasly or only mixed in, asBooiated with what other speoies, &o.). 

« 2. Economical importance, utilization, trade, former and present 
sapply, acreage, amounts used, ayailable, &o. 

** 8. Value and uses of the wood. 

** (c). BiologicaU 

1. Short botanical expose; name, size, form, root, crown, habit. 

2. Life history ; development from seedling ; leaves, flowers, seeds, 
seed crops. 

Influences, on form and development, of climate, soil, site, sur- 
roundings, and light and shade as compared with other species, 

Measnreraonts : rate of growth in height and in diameter, in 
natural forest or under cultivation ; at different periods of life ; on differ- 
ent sites ; time necessary to produce merchantable timber ; yield of wood 
per acre. 

“ 5. Structure of the wood and mode of its development ; influences 
upon quality ; illustrations. 

6. Dangers and diseases : 

(a). From mechanical forces, human agencies, cattle, wounds, 
winds, snow, frost, drought, floods. 

(&). Occasioned by influences of the soil. 

{c). Occasioned by phanerogamic parasites. 

(d) . Occasioned by cryptogamic parasites. 

(e) . Occasioned by insects. 

** (d), ForestaL 

** 1. Essential demands on climate, soil, and growing conditions. 

** 2. Associates found naturally with the species and their relative 
behaviour. 

** 8. Opportunities and requirements for natural renewal (especiallj 
considering seed crops, seed years, germination, and the need of light or 
shade for young plant) ; difficulties for practical and economic reasons ; 
for natural reasons. 

** 4. Methods of management suggested. 

** 5. Artificial renewal. 

6. After treatment : thinning ; when and how much. 

** 7. Rotations. 

** 8. Profits under different treatment. 

** (s). ConclusionM, 

** Stating in the briefest manner, in a few precise sentences, results of 
investigation in regard to economic and forestal questions.** 

Regarding legislative attempts to encourage the growth of trees 
in America, we find bounties of |2 to $10 per acre for planted forest, 
and exemption from taxation granted by certain States, and State 
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lands granted on condition that one-qnarter of the area should bo 
planted up -within four years, and should show 675 living trees per 
acre. 

Under this law 30,998,855 acres have been occupied, and 652,000 
acres passed into the hands of settlers. 

It is said that 90 per cent, of lands thus acquired have not con- 
formed to the conditions as regards planting. 

Arbor day, or a certain day every year set apart for tree-planting, 
has been established in nil the States following the example of 
Nebraska in 1871, when more than 12,000,000 trees were planted 
on the second Wednesday in April, and 100,000 acres of planted 
forest now exist. 

The pupils of public schools are chiefly engaged in the observ- 
ance of Arbor day, and thus a sentiment which promises good for 
the cause of Forestry, is fostered. 

Mr. Fernow’s interesting report closes with an exposition of 
the general principles of Forestry, and with a list of the 90 most 
important timber trees of the United States. 


RBPOUT on the canal PLANTATIONS, NORTH- 
WESTERN PllOVINC^ES AND OUDH, FOR THE 
YEAH ENDING 31 bt MARCH, 1887. 

This Report contains, as usual, besides the reports of the three 
Superintending Engineers, a Review by the Chief Engineer and 
the Local Government Resolution. 

The revenue which is realized on these Plantations is sufficient 
to make a Forest officer’s mouth water, for with an area equal only 
to an ordinary range at the most, 36,037 acres, or slightly 
over 56 square miles, the gross revenue has during this last year 
reached the goodly figure of Rs. 1,72,764, and a net revenue of 
Rs. 94,020, which is that of a very flourishing Forest Division. 

The average not revenue per acre is Rs. 3*2 of the diflerent 
Circles, the Eastern Jumna Canal heads the list with a net revenue 
per acre of Rs. 20, while the lowest is the Lower Ganges Canal, 
only yields Re. 0*68 per acre. The Upper Ganges Canal, which 
has the most extensive plantations, vie., 15,653 acres, is nearest 
the average, yielding Rs. 3*68 per acre. 

With all this success, the revenue obtained from canal plantar 
tions is BO small as compared with that obtained from irrigation, 
that Canal officers can ill afiford the time which successful plantar 
tions like these can well claim. The result is that the plantations 
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are eyerywhere not as well looked after as they might he, and that 
the prodnoe does not command the prices it might if the plantar 
tions had somebody to look specially after them. We helieye that 
the Oanal authorities are quite willing to employ a Forest oiBoeri 
but as the Forest Department itself is short of men, it is impossible 
to supply them. In the meanwhile, the plantations of the Upper 
Ganges Canal have been specially favored by receiving the ser- 
vices of an ofl&cer of the Irrigation Department. The TraflBo 
Manager of the Canal, an able young officer, has been set apart 
to draw up rough Working Plans for all the Sub-divisions. One 
of the officers of the Central Circle was deputed for a short time to 
draw up, in conjunction with the Plantation officer, a short Work- 
ing Plan for one of the Sub-divisions of the Meerut Division, 
which is to servo as a rough model for other Working Plans. 

The administrative and executive charge of the plantations, 
however, still remains with Divisional and Sub-Divisional officers, 
who are unable to give the supervision required, and to prevent 
the numerous petty thefts and larcenies and the encroachment of 
cattle. 

First of all the establishment wants re-organizing. The so-called 
Rangers are usually youths who have passed the Middle Class 
examination, whose ambition it is to be admitted ultimately into the 
regular staff of the Irrigation Department, and who have as much 
idea of inspecting their ranges properly, as of flying. The guards 
(Muhajiz-^palhrt) under them are badly paid and lazy ; they often 
allow cattle to come into the plantations up to the very doors of 
their chaukis, and do not look properly after the timber-cutting 
contractors. The results of this is deplorable. Many Canal 
officers after having vainly endeavoured to keep out cattle by giv- 
ing instructions to their subordinates, finally look at grazing herds 
with the indifference of despair. Surely it is time that Govern- 
ment should give them powers of taking compensation as laid down 
in Section 67 of tlie Forest Act. Some officers are also under tho 
erroneous impression that grazing is hurtful only until the plants 
are two or three years old, and do not attempt to interfere when 
they see cattle in more advanced plantations. 

The great ambition of Sub-Divisional officers is to have the 
trees of the shade line nicely pruned, so that the Chief and Superin- 
tending Engineers may be satisfied during their inspections. The 
plantations on the left bank, near the towing path, are often fairly 
looked after ,b ut those on the right bank are loft to the tender 
mercies of the Ranger, Mnhafiz-pathri, contractors, villagers and 
others. 
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In our opinion the greatest waste of money in these plantations 
has been on fencing. Most of the fencing is done with the agave, 
but there is hardly one mile in which several gaps have not been 
made by villagers to let in their cattle. Indeed, at present, they 
have every inducement to destroy these hedges. They run little 
riskj and obtain gratis for their beasts, grazing, shade and water. 
It is only whore the grass is leased out to regiments that there is 
a proper watch against the villagers, and there the grass-cutters’ 
ponies mercilessly tread down many a patch with kikar or sissn 
seedlings. 

What is wanted is to improve the establishment, do away with 
young Middle (Uass candidates, and get men ht and willing to walk 
about and at the same time improve their prospects. The capital 
laid out on this would very shortly be paid over and over again. 

There is also nothing to prevent the Irrigation Department from 
having a special officer trained for their work. 

We believe that with a special officer the Department would be 
able to obtain better prices for their timber. In some Divisions 
billets over 4 feet in girth, which are quite fit for timber, ore 
simply put into stacks of fuel, and sold at Its. 25 per 100 cubic feet 
stacked ; and in the Upper Divibions of the Ganges (^anal they 
find difficulty in selling their timber, while timber merchants from 
Meerut go much further, that is, into the Lower Himalayan forests 
and buy sain at (i aiimis per cubic foot. Purely with their facilities 
of export, and with the large towns situated near th(‘ Uanal, better 
rates should be obtainable. A trial or two of auctioning the year’s 
fellings might in the eud turn out profitahlo. At present, very 
few timber merchants seem to know about the wood, and thus it 
goes ut reduced rates. 

Special registers are kept in each Division, in w'hich the number 
of trees in each unit and sub-unit (mile and furlong) are recorded. 
Nothing is said in the report under review us to whether the 
registers have been examined and checked by the Divisional officer. 
Nevertheless great diffidence is expressed as to the correctness of 
the enumerations. We have reason to believe that the enumera- 
tions are not at all as correct as they might bo, and that the figures 
before us, showing the number of trees, are probably wide of the 
truth. The fact is, that many furlongs have a dense undergrowth 
of thorns, and that subordinates of the class mentioned above will 
not make superhuman efforts to reach a tree by cutting down a 
mass of thorny stuff. After all what is the use of this annual 
enumeration P If it were quite up to date it would give valuable 
data as to the gradual growth of the plantation, but it is impossi- 
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bla, without great expense, to keep the whole Sub-division free of 
thorn. It strikes us that a well made enumeration, done only 
where the jangle has been recently cleared, is quite sufficient for 
all purposes. 

With respect to the maintenance charges, the Chief Engineer 
says : — 

** There is an inoresse under planting, clearing, and thinning, and a 
decrease under the remaining heads, resulting in a reduction of Rs. 1,483 
in the yearns outlay. Information under sowing operations somewhat 
meagre. The Aligarh and Bulandshahr Divisions shonld be called upon 
for particulars. As might be expected from the nature of the eeason, a 
large reduction is shown under watering, bat the heavy ontlay, solely 
confined to one Division, the Anilpshahr, calls for further explanation, 
ond points to the necessity for closer check. The extensive charing and 
thinning cperoiions tn the Meerut Division are noted with approval 

The italics are ours. Turning to the table of the Upper Ganges 
Canal giving detail of expenditare, we see that in the Meemt Divi'* 
sion only Hs. 152 were spent on sowing and Rs. 80 on planting. 
The latter only refers to repairs to the shade line. Against this 
outlay on sowing the outlay on felling, stacking and carriage to 
depdts (at Muradnagar, Jani and Nanu, on the canal) amounts 
to Rs. 3,783. The comparison speaks for itself. 

A great deal of money has to be spent on clearing and thinning* 
This is a very necessary operation, for if left alone the plantations 
simply get choked with shrubby growth. Most of the shrubs 
coming up naturally are such as have edible seeds, and whiok 
probably have been disseminated through birds. Many of these 
are thorny, the most important being several species of Zizyphusy 
Capparie horrida and aphplla, Dioepproe montana, Carisea and 
Balanites Roaburghiu There is enough spontaneous forest growth 
in these Canal plantations to give light occupation to a botanist. It 
is carious to notice how, the nearer one gets to the foot of the 
Himalayas, the nearer the spontaneous growth gets to be like that 
of the forests at the foot of the hills. 

Of all these, the bins, or makkai ( Capparh horrida) is the most 
troublesome. It climbs up trees and covers the ground, and in 
Various ways renders work very difficult. 

It would be a good thing if the tops of trees were not left in the 
fellings. These get covered with a dense growth of wild pumpkin, 
and fonder spont^eous tree-growth, as well as a proper inspection 
of ike plantations, almost impossible. 

Taking everything together, we think the results obtained are 
highly editable to a Department which has its time fully occupied 

2 u 



22B OltOSIPTIOV OF OlAE KVFLOTBD IV TBAV8PORT OF TIMBER. 


vitii irrigation work. We fully sympathize with its officers for 
having to do a work which really does not belong to their trade,” 
and hope that shortly their wishes may be realized, and that they 
may get one or more special officers to be responsible for the whole 
of the plantation work. The appointment of a Plantation officer 
on the Upper Ganges Canal has been a step in the right direction, 
and he will, no doubt, give hints to Divisional officers as to the 
ways they must follow. 

The report ends with an Inspection Report by the Conservator 
of Forests, Central Circle. This begins with short descriptions of 
the plantations visited, and suggestions as to planting certain por- 
tions and as to fire protection. Lower, the subject of usar planta- 
tions is dealt with, and Mr. Bagshawe considers that fodder re- 
serves could easily be made out of the worst usar plains, but that 
there is nothing, as yet, to indicate that the culture of cereals can 
be re-introduced on usar tracts. 

The next point dealt with is the appointment of a special officer 
for plantations, and Mr. Bagshawe’s opinion is very much *the 
same as ours. He also is very strong on the point of subordinate 
establishment, and fights especially against “ young men who have 
jnst passed the Middle Class examination, to whom Rs. 10 a month 
is but a first step, and who are, as a rule, better munshis than 
working men.” 

We cannot do better than to wind up with his words— 

A sound system of msnAgeraent will insure the Canal plantation 
yielding a large supply of fine timber, as well as a valuable outturn of 
fuel, and, with the present expenditure, should give an enhanced revenue. 
The present varying system of management fails to produce good timber, 
or to do the best with the funds allowed for works ; while it must make 
the plantations muoh more troublesome to work than they need be.” 


DESCRIPTION OF GEAR EMPLOYED FOR FACILITAT- 
ING THE TRANSPORT OP TIMBER BY LAND. 

The annexed Plates by Mr. M. H. Ferrars, Deputy Conservator 
of Forests, were drawn to illustrate his Report on Forest Ad- 
miniatration in the Andaman Islands for 1885-86. 

Departmental working of timber is chiefly employed, and 26 
elephants were nsed for the work at the end of 1886. They are 
fed on green fodder without any grain, and have worked on the 
average 214 days. There were three casualties during the year. 

The Government saw-mill turned ont 471 tons of wood, padonk 
planks, garjan telegraph posts, Ac. 
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Xl|0 following description of the gear for fooilitating the trans- 
port of timber is given as an appendix : — 

<< 1. Timber-tracks— 1, 2, and 8, PlaU IV., and Platt 1. 

^*Xhe frames of the tracks are of Nag^sar (* Qengaw Ifesua/errsa) ^ 
and tiie wheels of padouk. The frames are all aniform, bat wheels of 
three sizes are need, otr., 8 feet, 8 feet C inches, and 4 feet diameter. 
The 8 feet wheels are each of a single piece, with |-inoh iron tires shrank 
on. They have no bushes. The larger wheels are constraoted of four 
semi-cironlar pieces (as in Ftg, 1, Plate IV.), bolted together cross-wise, 
so that where the face of one-half has the grain lengthways, the face of 
the other has the grain end-on. The axle hole is prepaied in each such 
segment of a wheel before the segments are joined together : a gutter is 
left in the middle round the bearing, to hold tallow. With snndri or s41 
axles, the lower or bearing surface of the axle would need to be faced 
with metal. 

** The arrangement of the tracks for road work is shown in Plate I. 
Two trucks are set back to back, and kept from separating by a chain 
which passes through the axle tree-hook (i) of each and makes a 
figure eight over the load. The load is kept in position by vertical 
bars fddf gg)^ stopped in the holes in the axle-tree and in the parallel 
beam (p), which binds the rear of the frame. There are two sets of 
these holes, right and left, to suit logs 2 feet, 2 feet 6 inches, and 8 feet 
diameter. Water drains oiT at hh. Whichever truck is taken for fore- 
carriage, has vertical bars stepped in the axle-tree only. This allows 
the fore-curriago axle to pivot freely under the load and to take what- 
ever lead is given at r, the hook by which the elephant draws. The 
hind* truck has the four vertical bars stepped, t.a., two in the axle-tree 
and two in the beam p. The log ia wedged np between the four bars 
when needful, so as to look firmly and keep sqaare with the axle-tree. 
Both axle-tree and beam p are furnished with iron plates along the top, 
throngh which the holes pass in which the vertical bars are stepped. 
These plates strengthen the edges of the step-boles and save the axle- 
trees, &o., where the log bears and pivots. Where obstacles have tu bo 
avoided and very sharp turns made, the bars gg of the hind-track can be 
taken out, and this truck also steered. The hiad-truok can be converted 
into the fore- truck by transferring the bars gg from one to the other, and 
applying the power from the opposite direction. Thns, the trucks and 
load can be ranged into any position. The notches at the ends of the 
axle-tree are for wire- rope traces, by which to yoke a second elephant 
* Urndm! for steep ascents, with very heavy loads over freshly or rough- 
ly metalled roade or bad ground. The first illastration shows the ap- 
pUeathm of the brake, bringing a load down a narrow and enrving 
metalled gradient of 1 in 8, which occurs in tiie rood the tmcks daily 
travel over. 
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** Tho inpply of logs for telegrBpli potto by the taw mill, depeiii4|!||hh 
tirely npon these tracks. * 

** In the forest itself, from October to Jane, the tracks work wdv 
enffioes to lift one end of a log upon the axle-tree of the track, bellmBn 
|wo Teriical bars (dd)y and to allow tlie other end to trail. The track 
hest suited for this work is one with the beam p left away. 

** The logs are jaoked np with long wooden hand-spikes and large 
wooden bricks, first a little at one end, then to the full height of the 
szle-trees, in the middle : and the tracks are ran in from each end, the 
vertical bars and chains fixed, and the log lowered. A gang of eight 
men can thus load and transport for two to three miles and unload and 
put in the water one to two logs a day of four to eight tons measure- 
ment, and fiye to ten tons in weight. On the level and on hard and 
fairly even ground, the elephants can trarel with these loads at their or- 
dinary walk. ^ 

** A plain Nag4sar axle without metal sheathing to the bearing surface 
lasts a couple of months ; with sheathing, an indefinite period. Padouk 
solid wheels, tired with iron, but without metal bashes, last two years 
and more. Without tires they last a few weeks only. The trucks, with 
their broad iron tires, act as powerful road-rollers. Between June and 
October the trucks can be worked in the Andamans upon metalled roads 
only. 

** Plate 11. shows a simple kind of * trestle ’ gear, which has proved 
very efficient. It consists of two ordinary broad-gauge sleepers (10' X 
10* X 5"), pierced in the middle with a 2 to S-inch auger-hole, through 
which is thrust a stout iron gas-pipe, about 5 feet long. The sleepers 
are fitted with ring bolts at the ends, facing alternate ways. A slack 
chain-sling suspends the log from the crossbars, about quarter way from 
the fore-end. Other chains hold the gear from working forward. The 
illustration shows the gear at the stage of one-third of the half revolution. 
The latter, when complete, brings the alternate pair of ring-bolts into 
position for shifting the hooks of the drag-chains into. Under ordinary 
circumstances, two half-revolutions ocenpy one minute, and cause the log 
to travel four yards. The gear is, of course, only applicable to logs, 
which are beyond the power of an elephant to drag direct The method 
is of service for getting heavy timber ex situ to the neamit practicable 
path for wheel- trucks. With the chains, the crossbar^ the ring-bolts, 
and the help of wood-augers and a wrench, the gangs can conetrnoi the 
tackle themselves in the forest. The tackle works well from October to 
11 * 7 . 

^ PhU 111. shows a very simple sleigh for use when the ground is too 
mneh sodden with rain for the timber- trucks. Since the close of thf 
year, it has been employed with much success at Shoal Bay. It oonsisti 
•f one piece of wood of the shape of a flatlish spoon, truncated above thi 
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bise, inoh as may ba obtained firom the bnitrenea of trees in the jhnda- 
maos, and is 6 to 8 feet long by 4 to 5 feet wide at the base and 8 to 4 
inches thick. It is dragged from a hole at the apex. The log is lashed 
from two holes at the sides. By keeping the fore-end of the log Well 
raised, it prerents the log from bearing upon the ground throughout iti^ 
length, as in plain dragging, and thereby greatly redness Iriotion. By 
its breadth, it makes a good flat road. It cannot piongh into the ground, 
as do the logs dragged direct, and it passes over soft slush without sink* 
ing,in. It cannot jam, nor allow log or chains to cateil^nDd jam against 
stumps and projecting rock. It is of special service for transport of 
finished boll-squares, dressed ready in the forest ; and it enables squares 
to be dragged whole, and with ease, to the elephant, which would other- 
wise have to be cut in halves, to lighten them." 
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INSECTS INJURIOUS TO FORESTS. 

Wk republish the following Circular letter from Sir E. Buck, Sec- 
retary to the Government of India, dated 16 th February, 1888 , 
and hope that some of our readers may bo induced to collect and 
•forward specimens of insects and of the damage they do : — 

The Inspector General of Forests has drawn the attention of the 
Government of India to the fact that there aro no books or papers 
relating to injurious Forest Insects in India, that little knowledge 
exists regarding them, and that no representative or satisfactory 
collections of them are in existence. 

The question is one of practical, as well as soiontific, importance, 
and should, in the opinion of the Governor General in Council, be 
brought under the early consideration of Local Governments and 
Administrations, with the view of instituting some systematic ar- 
rangements for providing the re(|uisite collections and information 
through the agency of the Forest Department, with such addition- 
al help as may bo j)rocural»le. 

It has been suggested to the Government of India that a central 
depot should be established at the Debra Diin Forest School, to 
which all Forest officers in India should be asked to send specimens 
of as many species of insects as they can collect, and, if possible, 
not single specimen^, but a dozen or more of each sex in the va- 
rious stages of transformation. At the Forest School, these speci- 
mens would bo sorted into their respective families, and a certain 
number belonging to each specieb of a family would then be sent 
to some one who may agree to take up that special family or part 
of the family, to be made up by him into, say, half a dozen identi- 
cally numbered separate collections, for deposit in the museums at 
Cooper’s Hill College, the Forest School, Calcutta, and elsewhere, 
as well as for submission to such scientists as would undertake to 
work up the subject of Indian insects in farther detail. It is pro- 
posed that such oollectioDs should be despatched whenever 25 spec- 
iinens have been so arranged and, as far as they can be identified. 



nriiim mJORtous to voiiBm. 




named. It is not intended that the oolleotions should be restricted 
to injurious Forest Insects only, hut that they should comprise 
whatever insects come under the observation of collectors, as by 
this means a comprehensive and accurate catalogue of Indian insecta 
would be rapidly prepared, from which any insect that may <be 
found to injure agricultural crops and produce could also he iden^ 
tided. As regards “ injurious Forest Insects,” it is proposed that 
Officers should send to the Forest School, together with the speoi* 
mens of the insects themselves, also specimens of wood, leaves^ 
fruit, &c., illustrating their ravages, as well as such notes regard- 
ing their life-history as the collectors have been able to make. 
These notes would be printed in the form of slips and sent with the 
specimens to the gentlemen who have undertaken to set up the col- 
lections, and to those scientists who may volunteer to work up the 
family to which the particular insect belongs. ^ 

The plan sketched out in the preceding paragraph commends it- 
self to His Excellency in Council as one which will tend to establish 
a solid ground-work for further scientific enquiry of a more ex- 
haustive character, without either necessitating scientific knowledge 
in the individual collectors, or making an undue call on the time 
of already hard- worked officials. 

In those circumstances, the Governor General in Council invites 
the to permit the Forest 

Officers in to be 

associated in the investigations which are contemplated. It would, 
in that case, be desirable that they should be instructed to collect 
such insects as may come under their observation, and to send, if 
possible, at least one dozen complete specimens of each species so 
collected to the Director of the Dehra Forest School, the cover of 
each box, case, or bottle, being marked A copy of Mr. 

Clifford's Memorandum on killing, preserving, and transporting 
insects is appended. 

I am also to suggest that enquiries may be made of the Forest 
Officers in , and from 

such other gentlemen who may take a special interest in Entomo- 
logy, whether any of them are willing to work up and, if possible, 
to name any special family or part of a family, and to set up 
the identically numbered collections of such family intended for 
Cooper’s Hill College and the Dehra Forest School, and for those 
entomologbts of note who may be found willing to help in the 
work. The result of these enquiries should be submitted to the 
Government of India at an early date. 

1 am to add that an acknowledgment of all specimens reoaiv- 
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ed at the Dehra Forest School ^1 be made monthly in the pages 
of the “ Indian Forester.” 

I am in concinsion to state that a copy of this Oironlar will be 
forwarded to the Trustees of the Indian Museum, with the view of 
obtaining their co-operation and the assistance of their scientific 
staff, which, as will be observed from the appended copy of letter 
No. 38 — 9-3 A., dated the 20th ultimo, has already been invited in 
connection with Agricultural Entomology. 

Memorandum on hilling ^ preeervingy and transporting Insects, 

For killing insects, the best thing is a tin cylinder — say, an 
ampty tobacco-tin — with a closely fitting removable cap-lid at each 
and. The ordinary half-pound tobacco-tin, which is about inches 
long with a circumference of 9} inches, is a convenient size for 
most insects. Into this a perforated tin diaphragm may be fixed, 
at about inches or 2 inches from one end of the cylinder. The 
larger chamber will contain the insects to be killed, while the 
smaller one will be used as a receptacle for poison. 

The most effective poison against insects is cyanide of potassium, 
but its peculiar property of deliquescing with either heat or mois- 
ture makes it difficult to use. 1 have tried making up strong solu- 
tions of it with plaster-of-Paris (calcined gypsum), but I find the 
effect goes off too rapidly, and the hardened cake soon becomes 
perfectly innocuous. 1 have also tried enclosing solid pieces of 
cyanide of potassium in plaster-of-Paris, but 1 have not yet suc- 
ceeded in getting the plaster to set properly. Should further 
experiments in this direction turn out better, 1 hope to be able to 
supply a convenient form of insect poison to any one who wishes 
to possess it. 

Hitherto I have employed essential oil of almonds, a drop or two 
of which on a small piece of sponge is quite enough to fill a tobacco 
tin with strong fumes of prussic acid. In place of the oil, or- 
dinary flavouring essence of almonds may be used, but its effect 
is not so good. The oil may be obtained from any chemist at every 
large station, while the flavouring essence is procurable from all 
provision dealers. Ordinary benzine is also very effective, and is 
easily obtained from any chemist. It has further the properly of 
removing greasy stains from the wings of moths, when directly 
applied. Before being placed in a collection, the insect should bo 
painted over with a fluid composed of— 

1 quart of methylated spirits, 

1 OE. of mercuric chloride (oorrosive sublimate). 

1 OB. of carbolic acid. 
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This will preserve it from inseots and mould. 

Larvfle of insects — grubs of beetles, bees, wasps, &o., and cater- 
pillars of butterflies and moths — ^may be preserved in spirits of 
wine. 

For transmission by post, larvse may be sent in bottles of methy- 
lated spirits. Beetles, grasshoppers, and hard'bodied insects gen- 
erally, should be placed in tin-boxes with saw-dust, over which 
benzine should be liberally sprinkled. 

The various species of insects in one box may be separated by 
layers of paper, Lepidoptcra (butterflies and moths) should be 
packed, with their wings together, in pieces of paper folded into 
triangles with the edges overlapping. The ‘•pecimons must not be 
left loo'«e in the box, but so arranged that they cannot be shaken 
in transit. When packed with insects, the box should have all its 
interstices covered with gum paper carefully applied so as to ex- ‘ 
elude all enemies. 

Debra Dun, \ M. H. CurroRD. 

4tk AuguUy 1886. J 

No. 38 — 9-3 A., dated 20th January, 1888. 

From — Sir E. C. Buck, Secy, to the Govt, of India^ Revenue 
and Agricultural Dept. 

To — The Secretary to ike Trustees of the Indian Museum^ CaU 
cutta, 

1 am desired to ask that you will be good enough to place before 
the Trustees the question whether the systematic study of Agricul- 
tural Entomology can he taken up by any one of the oflicials of 
the Indian Museum. The suggestion has on more than one occa- 
sion been brought before the Government of India that an officer 
should be specially appointed (as in America) as Government 
Entomologist, for the investigation of insect pests and of the re- 
medies which may be applied to counteract the injury to Agricul- 
ture attributed to them. I am, however, to point out that there is 
no reason why, if the Trustees of the Museum are willing to place 
the responsibility of such work upon one of their staff, any addi- 
tional agency should be employed. 

If the Trustees are prepared to meet the views of the Govern- 
ment of India in this matter, 1 am to suggest that they should 
permit any officer who may be entrusted with the duties involved 
in the study of Agricultural Entomology to be placed by the 
Government of India, with the consent of Local Governments, in 
direct and personal oommunicacion with the Direoior of the Agii- 

S 
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onltnral Department in each Province. It ^onld appear to be 
essential that some means of obtaining continnons information and 
practical assistance in different parts of India should be provided| 
and that the officer nominated for the work should, sooner or later, 
be permitted to visit the various localities which are affected by 
insect pests. If this course be taken, it will be desirable that the 
co-operation of the officers of the Agricultural Departments, who 
have under their control a fully organized machinery for procuring 
information regarding all agricultural circumstances, should be 
ensured. 

In connection with the Insect Pests of India, the attention of 
our readers is directed to the Circular issued by the Trustees of 
the Indian Museum, Calcutta, given on page 192 of the April 
Number. 


Forestry in Victoria. — It is intended by the Government to 
invite applications from persons qualified to act as Conservator of 
Forests at a salary of £650, with annual increments of £20 a year. 
Some month') back an announcement was made to the Lands De- 
partment that it was probable that Mr. J. Ednie Brown, Conservator 
of Forests of South Australia, would accept a similar appointment in 
Victoria if the offer were made to him. Mr. Dow accordingly 
wrote to the (Commissioner of Crown Lands of South Australia on 
the subject, and received a reply from that Minister that Mr. 
Brown was a most valued officer, who'^e services the Government 
would regret to lose. It is very probable, however, that Mr. Brown 
will apply for the position now being advertised, and it remains 
to be seen whether, in view of the strongly-worded letter of the 
Commissioner of (Vown Lands of South Australia, he will be en- 
gaged by Mr. Dow. Concurrently with the appointment of the 
new Conservator, efforts will be made to place the forest branch on 
a different basis. A comprehensive Forest Bill was submitted to 
Parliament last session, but it was never pushed beyond the pre- 
liminary stages. Mr. Dow considers that with the reservation of 
large areas of land, and the employment of a skilled Conservator, 
he will be able to develop forestry in Victoria without any radical 
■Iterations in existing legislation. The gentleman appointed will 
be placed in the professional division, and will be regarded as the 
head of the Forestry Department.— i/«25oiime Argut. 



jy. J^OTES, 


Queries and jpxTRACTS. 


CoKiFERS. — ^T hb Southern or Pitch Pine.— iVewn^ncZahiw. — 
This is the Pinus Australis of Michaux, otherwise the southern pine, 
from its abundance in the Southern States of America. From being 
a well-known and a useful tree it bears a full crop of names. 
In the Southern States it is known as the long-leaved pine, yellow 
pine, pitch pine, and broom pine ; in the Middle States as the 
yellow pine and the pitch pine ; and in the Northern States as the 
southern pine and the red pine. In England it is known as pitch 
pine, and is generally associated with the place of export, as 
Darien, Pensacola, Savannah, &c. 

It is scarcely necessary to say that its name, “ pitch pine,” 
is drawn from the prolific manner in which it furnishes resinous 
products, a detail in which it has no equal in the vegetable 
kingdom. 

Geography , — The P, Australis is a native of the United States, 
from North Carolina to Florida, abounding in extensive forests 
near the sea coa'st. Towards the north it first makes its appear- 
ance near Norfolk, in Virginia, where the pine barrens begin. 

It seems to be especially assigned to dry, sandy soils, and is 
found, almost without interruption, in the lower part of the Caro- 
lines, Georgia, and the Floridas, over a tract of more than 600 
miles long, from north-east to south-west, and more than 100 
miles broad, from the sea towards the mountains of the Carolinas 
and Georgia. Where it begins to show itself towards the river 
Nuse it is associated with other trees, but immediately beyond 
Ealeigh it holds almost exclusive possession of the soil. 

With few exceptions, notably the scrub oak, this pine forms 
the unbroken mass of woods which covers this extensive country, 
and is the only tree capable of existing on this dry, sandy soil. 

Captain Hall, in his Sketches in Canada and the United 
States,” No. xxiii., says i — 

Upwards of 500 miles of our journey lay throrfgh these 
desolate forests, oooasional villages gave some relief to the tedium 
of tUs part of the journey, and wherever n stream oecurved the 
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fertility of the adjacent lands was more gratefal to the eye than 
I can find words to describe. Once or twice, in travelling through 
the State of Georgia, we came to high knolls, from which we 
could look over the vast ocean of trees, stretching without a break 
in every direction as far as the eye could reach ; and 1 remember 
upon one of these occasions thinking that 1 bad never before had 
a just conception of what the word ‘ forests * meant,” 

The largest specimens of this pine are found in East Florida. 

Description , — The P, Australis^ or pitch pine, is a tree from 60 
to 100 feet high, and with a trunk of considerable size, retaining 
its diameter with very little diminution for two-thirds of its height. 
The bark is somewhat furrowed, and the epidermis, or outer skin, 
detaches itself in thin transparent sheets. The leaves are about 
1 foot long, of a brilliant green, and collected three in a sheath. 

The timber is less associated w'ith sapwood than most species of 
fir. The concentric circles, in a trunk fully developed, are close, 
and at equal distances ; and the resinous matter, which is abun- 
dant, is more uniformly distributed than in the other species. 
Hence tho wood is stronger, more compact, and more durable ; it 
is, besides, fine-grained, and susceptible of a high polish. These 
advantages give it a preference, as a timber tree, over every other 
American pine, but its quality is modified by the nature of the 
ioil in which it grows. 

In the neighbourhood of the sea, where only a thin layer of soil 
reposes on tho sand, it is more resinous than where the soil is four 
or five inches thick, and the trees which grow upon the first- 
mentioned soil are called pitch pines, as if they were distinct 
species. In certain soils its wood contracts a reddish hue, and it 
is for that reason known in the dockyards of the Northern States 
by the name of the red pine. Wood of this tint is considered 
the best, and in the opinion of some shipwrights it is more durable 
on the sides of vessels, and less liable to injury from worms than 
oak. 

The wood, generally speaking, is of a reddish white colour, 
clean, bard, rigid, highly resinous, regular and straight in the 
grain, and, compared with most other pines and firs, is rather 
more (difficult to work ; it is good in quality, and considered to 
be durable. 

This question of durability is in a very unsettled state. There 
ure numerous architects and civil engineers who rigidly idliere 
to the use of Memel and Danzig fir, and who will not allow the 
tiae of pitch pine, whilst there are others who freely nee it upon 
ill oeoaoumi. 



verity 4mnt am » ixnAeft. 


Praotioal men may be fonnd wbo maintain that it speedily 
decays in gronnd flooring, beam ends in walls, piles, &o., whilst 
there are others wbo rank it almost with the oak, and state that 
in piling, and in jetties, exposed to the tides and weather, it wiU 
last double and treble the time allotted to Memel and Danzig fir. 

Propei'ties and Uses — One of the principal uses to which the 
pitch pine is applied is that of masts and spars for vessels, a purpose 
in which it has made marvellous headway, although its weight is 
somewhat against it. So great and general is its use that it has 
almost extinguished the old Riga and Danzig trade in this useful 
class of wood. 

The longest, cleanest, and straightest logs of pitch pine are 
selected at the ports of shipment as mast pieces,” and sold at 
special prices; they range from 100 to 130 cubic feet in con- 
tents. 

The use of iron and steel masts is interfering with the pitch 
pine mast trade ;* but still there is a large number of pitch pine 
logs used for this purpose at the principal ports of Great Britain. 

Next to the oak it is the wood that most enters into church, 
school, and house fittings, the better or figured specimens finding 
free use at the hands of the cabinet-maker. 

In heavy work it is largely used as beams and planking in vessels, 
as beams and heavy timbering in buildings, and as pump rods, 
framework at the pit mouths of collieries, blocks for wood paving, 
Ac. 

In America it is largely used, four-fifths of the houses, except 
the roofs, in Georgia and Florida are built of this wood. 

In furnishing resinous products, the pitch pine is the most im- 
portant tree in the world. The firs of Europe, so long celebrated 
for their productive powers in this branch, have surrendered at 
discretion in presence of the pitch pine of the Southern States of 
America. — Timber Trades Journal, 


Thb Avbhioan Spruce Fir. — Nomenclature, — This is the Ahiu 
nigra of our botanists, the black or American spruce fir. It de- 
rives its popular name from the dark sombre hue of ita foliage, 
combined, no doubt, with the dark or blackish colour of its bark. 
This tree is called ejnnette noir and epinette a la biere in Canada, 
double tpruce in the district of Maine, and black spruce in Nova 
Sootla. 

4re . — ^Tbe American spruoe fir is a tall tree, attain- 
teg in Amerioa the height of 70 feet or flO feet, though the inmk 
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is seldom more than 1 foot 3 inches to 1 foot 8 inches in diame- 
ter. The trunk is smooth, remarkably straight, and diminishes 
regularly from the base to the summit, which is terminated by an 
annual lance-like shoot 1 foot or 1 foot 3 inches long. The bark 
is smooth and blackish. The rate of growth is more rapid than 
is the case with other spruce firs. 

This tree is a native of the coldest regions of North America, 
but is most abundant in the countries lying between 44 degrees 
and 53 degrees North latitude, and between 55 degrees and 75 
degrees West longitude, viz.j in Lower Canada, Newfoundland, 
New Brunswick, Nova Scotia, the district of Maine, Vermont, 
and the upper parts of New Hampshire, whore it is so abundant as 
to constitute a third part of the native forests. Further south it 
is rarely seen, except in cold and humid situations on the top of 
the Alleghanies. It is sometimes met with in the white cedar 
swamps near Philadelphia and New York. The finest forests are 
found in valleys where the soil is black, humid, deep, and covered 
with a thick bed of moss, and where the trees, though crowded, 
so as to leave an interval of only 3 feet, or at the most 5 feet, be- 
tween the trunks, attain their greatest height. 

Properties and Uses , — The black spruce, according to Pursb, is 
of “ great mechanical use in America, besides being the tree of 
which that wholesome beverage called spruce beer is made.” 
Michaux says — The distinguishing properties of the black spruce 
are strength, lightness, and elasticity.” In the dock yards of 
the United States the spars are usually of black spruce from the 
district of Maine ; and it is exported in great quantities for the 
same purpose to the West Indies and Idverpool. The knees of 
vessels at Boston and in the district of Maine are sometimes made 
of the base of this tree and one of the principal roots, and it is 
substituted for oak in many places where the timber of that tree is 
becoming scarce. It is sometimes used for floors, for which pur- 
pose it is found tougher than the white pine (P. Strobus), but is 
more liable to crack. In all these regions, particularly in Maine 
and New Brunswick, the black spruce is sawn into boards of 
oonsiderable width, which are sold a fourth cheaper than those of 
white pine, and are exported in great quantities to the West Indies 
and to England, being used in the latter country, principally at 
Birmingham and Manchester, for packing cases. This species is 
not resinous enough to afford turpentine as an article of commerce, 
and the wood snaps when burning like that of the chestnut. 

Thomas Laslett, in his admirable work, Timber end Timber 
Trees,” says the white spruce are the only deals shipped to this 
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oountry from Canada as a clearly defined class, all others being 
simply known here as Canadian, St. John’s, Ac., spruce. 

The London market was supplied with about 1,100,000 spruce 
deals in 1871, 1,080,000 in 1872, 2,000,000 in 1878, and tiie 
immense quantity of 2,800,000 pieces in 1874, prepared generally 
in dimensions of 3 inches thick, 9 inches broad, and 12 to 21 feet 
in length. The bulk of these were sorted by brackers previous 
to shipment into 1st, 2nd, and drd qualities. Those of the 1st 
quality are perfectly clean, sound, and free from knots, sap, 
and defects ; the 2nd quality is also sound and tolerably clean, but 
includes deals with a few knots and sap upon the edges ; while the 
8rd quality includes and admits all the faulty and coarser descrip* 
tions of deals, and some of them are very rough indeed. 

The American black spruce is a harder class of wood than the 
European spruce, and it is more subject to loose knots, which 
shrink and fall out when converted into boards, flooring, Ac. 
The geographical position occupied by the two classes of spruce 
influences their use in Great Britain, the Baltic spruce being 
almost wholly used on the east coast and the Canadian spruce on 
the west coa«tt, the price of one influencing that of the other. 
— Timber Trades Journal* 

The Timber Trade. — The following is an extract from the “ Morn- 
ing Post ” : — 

So many applications from all parts of the country, for chips 
from trees felled by Mr. Gladstone, have been received at Hawar* 
den Castle, that the following printed circular has been issued in 
reply to such requests ; — 

“ In reply to your letter to Mr. Gladstone, 1 have to say that in 
consequence of the number of similar requests, it has been found 
necessary to make in all cases a uniform charge for the wood 
referred to, viz., Is. 6(f. for a small log, or 3s. per cubic foot. 
Applications should be made to the Bailiff, Estate office, Hawarden, 
Mr. Chester, who will attend to any order so far as he may have 
the required material at hand.” 

Rhymes for the Times — The Sacred Chips, 

Come hither, come hither ye teachers 
Of the Gladsto-Hibernian creed, 

Te Radical spouters and preachers 
Gome hither, come hither with speed ; 

Pamellite whips, conductors of trips, 

Leaders of every grade ; 
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Come press yonr lips, to the sacred chips 
Which fall from our William’s blade. 

Tranks immense, no false pretence ; 

Genuine branch or root, 

A nice small log fur yonr eighteen pence, 

Or three shillings the cubic foot. 

Alas I for unfortunate dealers 
In furniture costly and quaint. 

In miracle workers and healers. 

In relics of martyr and saint, 

Bones will be cheap, nails they may keep ; 

Teeth will be simply dross. 

With a Gladstone chair, what shrine would care 
For a piece of the Holy Cross ? 

No fraud or tiicks, no common sticks 
All tastes we hope to suit 
With a nice small log, for one and six, 

Or three shillings the cubic foot. 

THE BIJNOR THANDA TOKRI. 

This is an invention of the well-known ‘sportsman Mr. Markham, 
Collector of Bijnor, and any one who has been out with him will 
gratefully remember the icy cold milk and soda-water with which 
he regales his guests, in the blazing plains of Bijnor. 

Many sportsmen have already copied the pattern of the Thand4 
Tokri, but one of Mr. Markham’s guests, in grateful memory of 
his cool drinks, and thinking of his brother officers engaged in 
fire conservancy during the hottest 
time of the year, has sent us the 
following description of it, in order 
to make it more widely known. The 
annexed diagram shows how the 
basket should bo made, the frame- 
work being of very open bamboo 
lattice-work, and lined outside and 
within with khus-khus, including 
the lid and bottom. 

Each compartment is also thickly 
lined with khus-khus so as merely 
to allow room for a bottle. 

The basket can be taken on a water-proof or tarpaulin, on the 
back of an elephant, and is watered from time to time, and keeps 
the, liquor contained in it as cool as if it were ioed. 
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THE GRAZING QUESTION IN JAUNSAR. 

Jaunsar-Bawak originally formed part of the Sirmiir or Nahan 
State. In 1807, it was conquered by the Gurkhas, from whom it 
waft wrested by the Britihli, in 1815. Its area is about 477 square 
miles, of which about 30 square miles under cultivation support 
(excluding the station of Ohakrata) some 40,000 inhabitants. The 
parganna is divided into two parts, that near the plains, which is 
pretty thickly populated, and where bare hill-sides form a promi- 
nent feature in the landscape, and the other or northern portion, 
where the inhabitants are fewer, and where the largest masses of 
forest are situated. For administrative purposes, it is divided into 
39 ^ khats,’ a ^ khat ’ being a collection of village communities, 
and the unit, in the present land settlement. This division into 
‘ khats ’ was formally recognised in 1860, and the right of Govern- 
ment to the ownership of all waste land was protected by a rough 
limitation of the rights of each ^ khat ’ in the waste laud inolud^ 
within its boundaries. 

In 1865-66, the attention of Government was drawn to the for- 
ests by the Inspector-General of Forests, and also by the proposal 
to establish a Military Cantonment at Chakrata. In settling the 
forests with regard to villagers’ privileges therein, the position 
of their former compatriots in Sirmdr and their neighbours in 
Native Garhwal was borne in mind, and the rights of the govern- 
ing power have been taken as similar to those held in the Native 
States, rather than determined by a careful study of usages, which 
had been allowed accidentally to obtain force since our oocnpatioa 
of the country. 

Ifaoee elase es of forests were formed — 

2 I 
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Ist Class. — Forest areas, in which the rights of Govemment 
are absolute. 

2nd Class. — Forest areas under the control of Govemment, but 
subject to the exercise of certain privileges by 
the villagers. 

8rd Class. — Forest, or waste land, made over in full proprietary 
right to the diiferent khats barring the right to 
sell forest produce. 

The first class calls for no explanation. The second class, which 
embraces by far the greater part of the Government forests, was 
considered necessary, from the Inhabitants in one way or another 
having had the free run of the whole forest area since our rule 
began. The third class was formed for land which, from its vici- 
nity to cultivation, it was inadvisable, or useless, to place under 
the immediate control of Government, and in which a permanent 
increase to existing cultivation was hoped for. Later on, large 
tracts of precipitous ground, entirely or nearly bare of forest, were 
also included in this area, and the whole was made over in full 
proprietary right to the villagers in 1873, as compensation for the 
more definite limitation of their privileges in the Government 
forests. The domarcution of the forests hud, therefore, to be taken 
up ‘ khat ’ by ‘ khat ’ and not as a whole. After the examination 
of a ^ khat’ two points had to bo decided — 

1«<. If there was waste land of sufficient area to warrant the 
reservation of a portion as Governmont forest. 

2nd. If that area was large enough to admit of any of its being 
placed in the first class. 

For example, in selecting a second class forest in a khat con- 
taining some two or three square miles of oak forest interspersed 
with cultivation, and in which nearly all the trees were lopped for 
fodder, save under exceptional circumstances, no area was marked 
off Rs Government forest. 

The villagers have general grazing privileges in the second class 
forests of their khats, and in certain specified instances, in similar 
forests of other khats, hut the Forest officer, with the sanction of 
the Superintendent of the Dun, has the power of closing some of 
these forests until reproduction is ensured. The villagers are res- 
ponsible for any fires which may occur in second class forests, pro- 
tected from fire, but open to grazing, and should a fire, take place 
and they cannot prove that it was caused by villagers of another 
khat, they are liable to fine. The responsibility of protecting the 
forests against the straying of cattle, when going in exercise of 
any right through 1st class or closed 2nd class forests to water. 
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cnltiTation or grazing areas, rests with the Forest Department^ 
as does also the responsibility of fencing those portions of forest 
which rnn into the village cultivation, so as to render it difficult 
for the villagers not to prevent the trespass of cattle. 

In fixing the land revenue under the late settlement, cows, bul- 
locks and buffaloes were as<iossed at one anna per head, sheep and 
goats at a quarter of an anna each. None of this revenue is cre- 
dited to * Forests,’ though the unimaK chiefly graze in the 2nd 
class forests. The domestic cattle are of the small black and 
red short-legged breed found throughout the hill*!, and are inferior 
to the plain’s cattle in size, strength, and as milch animals. The 
sheep on the contrary, are superior to tho«e in the plains, and pro- 
duce excellent mutton. Both have increased very considerably of 
late, and from the following statistics it does not seem as if forest 
conservancy had too greatly constricted the grazing area. 




Year 



Numbor of 
horned cattle 

Number of 
aheep and 
gonta 

1850, 

e • 

• • 

• • 

,, 

10,870 

27,200 

I860, 

• • 

• # 

t • 

. . 

82,800 

60,100 

1888, 

• • 

• • 

• • 

- 

85,270 

54,860 


The largest areas of closed forests are in the Deoban range, 
which has to supply timber and fuel of (^hakrata. If we analyse 
the accompanying list of cattle in the different khats of this range, 
we find that in spite of the areas which hove been closed, those 
khats, where both open and closed Government forests exist, are 
still best off for pasture. 

Lui oj Cattle in the Jaunadr khate oj the Deoban range. 


Ho. 

Home of kbaL 

OOWB. 

m 

1 

i 

3 

n 

1 

•a 

1 

o 

"T 

•s 

111 

hn 

l| 
0 * 

“1 

F 

1 

Harfp6r Biaa, 

180 

109 

80 

26 

22 

794 

1,918 

24 


8 

Pinjeaon, • • 

750 

1 610 

41 

487 

868 

1 4,910 

6, 81^3 

14 

17*8 

8 

Bdna, 

819 

807 

• • 

228 

778 

2.666 

8.686 

14 

18 1 

4 

Loll Oothan, 

644 

1 488 

14 

868 

716 

' 8,788 

4,206 

1 1 

10 9 

6 

Loll. 

1,218 

1,026 

48 

928 

1.292 

8,065 

6,746 

10 

18 2 

€ 


547 

867 

78 

297 

724 

4,921 

6,066j 

10 

9-4 


Carried orer, 

8,608j 8,407 206 

2,276 

4394 

24,989 

80,489| 

m' 

1 

10-7 
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Lut of Cattle in the Jaunedr khate of the Deoban raii^R— rcontumed). 


Vo. 

Nome of khot. 

i 

M 

1 

1 

to 

i 

1 

1 

a 

1 



Brought forward. 

8,608 

3,407 

206 

2,278 

4.894 

24,989 

80,489 

1*4 

10-7 


T 

Litgann, 


1,096 

627 

, , 

671 

1,777 

6,606 

5,0)5 

09 




Srmalta, 


816 

812 

.. 

288 

269 

2,062 

1,914 

09 


1 . 

h 

Athgaon-Chnn- 









Ss 



du, 


847 

200 

.« 

199 

620 

2,186 

8,291 

1 6 

25 

ii. 

fio 

nangaon, 


1,016 

867 

27 

824 

1,268 

6,152 

7,086 

14 


is 

fM 

Udp&itB, 


836 

383 

4 

129 

464 

2,398 

2,166 

0-9 

£ * 

1 

t>2 

Birman, 

• a 

6R3 

311 

12 

829 

526 

8,399 

2,299 

07 


1 

•18 

Bam Ur, 


777 

901 

.. 

648 

1,231 

6.074 

9,488 

16 

11 8 

9 

•U 

Mohna, 


444 

260 


488 

644 

2,767 

4,244 

1*6 

20-8 

i 

•15 

Dw&r, 


467 

225 

21 

637| 729 

8,201 

6,429 

2*0 

24-4 

li 

•16 

llialAr, 


1.038 

827 

19 

1,167 

1,.332 

5.966 

8,032 

1-8 

25 3 

J5J 

•17 

Railo, 


687 

277 


808 

828 

8,671 

7,684 

2 1 

28 4 

!{ 

•18 

Misaan, 


483 

402 

.. 

1,660 

1.8J7 

6,699 

7,860 

1 8 

20-9 

si 

19 

Bharam, 


460 

510 

, . 

1,500 

2,000 

5,900 

13,490 

2*8 

10 7 

ii 

•20 

Dhanan, 

• 

667 

821 

, . 

1,761 

1,684 

6,640 

8, 1881 

1 6 

19-8 

II 

t21 

Diasan, 

«• 

762 

462 

j; 

684 

1,623 

6,317 

8,249 

16 

18-0 

M 


ITotal and aver- 

1 









si 

Q fl 


1 flgea, 


12,806 

9,162 

269 

13,616 

21,090 

90,916 

1,26,268 

1*4 

16*7 

• 


N*B , — A grazing unit is a sheep or a goat. 
1 Buffalo = 5 sheep. 

1 Bullock or cow a 2*5 sheep. 


From the above figures the following may be deduced 


Ebata with 

Number of arrea of 
waste land and open Gov- 
ernment forest per 
grazing nnit. 

Number of grazing nnita 
per adnlt cnltivator. 

No Government forest, 

1-2 

not known. 

Open „ „ only, 

1-8 

12*5 

Open and closed Govern- 



ment forests, 

1-6 

20*8 


This points to the fact that, the grazing area where the great 
masB of the forests exists, is extensive compared to the number of 
cattle, sheep and goats accustomed to browse over it, and that no 
hardship has been inflicted on the people by closing portions for 
the purpose of reproduction, as their grazing grounds are still larger 
than those of the other khats. The grazing unit has been adopted 
from Mr. Whittall’s calculations in the last Annual Forest Report 
for Ondh, and is based on the supposition that a buffalo oats 10 
seers of fodder, a cow or bullock 5 seers, and a sheep or goat 2 seers 
per diem. 
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Aooording to the present land eettlemeiit all the animalB in the 
abore list are entitled to free graaing in the open OoTemment 
forests, but in reality only those villages nearest the forest graee 
their oows and hnllooks in them, and a considerable proportion of 
the goats never leave the zaminddri lands, although most of the 
sheep are brought to the high level grazing grounds in the forests 
from June to October. It seems, therefore, to point to a lack of 
appreciation of the importance of confining grazing in valuable 
Government forests to the actual requirements of the district, 
when privileges are granted to villagers, who do not require and 
never use them. Such an example almost suflices to show the 
importance of making a final enquiry into the interests of the 
inhabitants in these forests, and of definitely settling their privi- 
leges under the Forest Act. 

Most of the forests included in the Deoban range lie to the 
north of OhakrAta, and vary in altitude from 5,000 to 10,075 foot, 
whilst to the south of the station there are a few outlying b4n 
oak forests. There are large areas of precipitous and rooky 
ground, especially at more or less southerly aspects, and the gra- 
dient usually varies between 30*^ and 45° and over, but gentler 
slopes of from 15° to 30° are occasionally met with. The gradients 
of the outlying oak forests vary from 15" to 45°. The principal 
types of forest are those of deodar, kail, fir, oak and chir. 

To get a general idea of the effects of grazing on these forests, 
it will be useful to compare the number of III., IV. and V. olass 
trees with those of the I. and 11. classes, the two latter classes to- 
gether representing unity. 



KaU B Pim» •mctUtt. BnriatB JthoM^ndrom «rbort§um, 

Cbir == „ hngtfolia. Fin as Abiet tad pMr&w, 

Ay4r = PiirU ovaiifolia. Kokat b MiscaUaBtona speolaa. 
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It will be observed that the forests open to fires and grazing are 
sadly deteriorating, since the number of V. class trees ought aU 
most always greatly to exceed the number of 1. and II. class ones, 
in irregular forests, such as we are here dealing with. The only 
exception is in the number of young ayar and hurdns, hut these 
almost worthless species, which never reach large dimensions, are 
always associated with hdn oak, and it would seem as if, under the 
rigime of fires and grazing, they were usurping the place of the 
valuable oak, whose reproduction is so backward. 

In the forests closed to fires only, reproduction is not so good as in 
those closed to grazing as well, with the solitary exception of the 
firs. The reason for this exception is doubtless the fact that all the 
closed fir forests are at high altitudes and at cold aspects, where 
reproduction becomes difficult and seed years rare, whereas the open 
fir forests are lower down, many of them being below 8,500 feet. 

The excellent remarks in the April Number of the “ Indian 
Forester” on the irregular way in which the Borar forests are grazed 
apply with even greater force to those of Jaunsar. Here the cows 
and bullocks gi ize all the j’^ear round within a few miles of the vil- 
lage, as do also nearly all the goats, for the latter can stand being 
housed, and thus furnish valuable manure for the various grain crops. 
The sheep on the contrary are constantly on the move ; all the sheep 
of one khat usually grazing together. They go down in the 
winter to the bottom of the valleys below the snow, and in the 
summer, are brought up to the high level pasture lands between 
8,000 and 10,000 feet, where they remain from June to October, 
being taken back to the villages once for shearing purposes. 
Throughout the forests, there are regular baiting places for these 
flocks, called ^ taches.’ They are open grassy blanks with gentle 
slopes, surrounded by small pillars of loose stones, on which the 
shepherds light fires at night to ward otf wild animals. 

There are, therefore, numerous congested grazing centres scat- 
tered throughout the open forests immediately around the * taohes,’ 
and other heavily grazed areas, in close proximity to the villages, 
whilst elsewhere, there are considerable areas where the grazing is 
very slight or almost nil, the latter being the case on very precipi- 
tous ground, or on less steep slopes remote from water, or to whioh 
access is difficult. It has been observed that along a road leading 
to water, or to grazing grounds, the slopes above are often full of 
seedlings, whilst those below contain soarcely any, the explanation 
being that the flocks in going and coming do not olimb up the 
steqi banks, but almost invariably graze along the more aooessible 
tfopes below the path. 
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In the kail and deodar zone, reproduction is so vigorous that it is 
only near ^ tacbes ’ and other heavily grazed places, or near the 
upper limit of the species that, we need fear for the future of the 
forest. In such localities, there are numerous grassy blanks, so 
closely cropped that, the grass forms a dense turf, reminding one* of 
English downs. Here tlie scattered kail and deodar seedlings are 
much browsed down, remaining for years in the form of bushes, 
their branches spreading along the ground until perhaps the centre 
is beyond the reach of a goat, when a strong leading shoot is sent 
up. Over the more light!}'- grazed areas, reproduction is greatly 
checked, as is proved by the figures in the preceding pages, but the 
future of the forest is safe, although its potential yield is decidedly 
lessened. 

There are no chir areas protected from grazing in the range, but 
the benefits of fire protection aro more marked with chir, than 
with any other species, excepting perhaps kail, and the small chir 
area in the Raura block, which has been successfully fire-pro- 
tected since ltj72, is well worthy of a visit, and contrasts most 
favorably with the burnt fore'^ts which surround it. Now that the 
number of grazing animals to he admitted to the chir forests has 
been limited, it is hoped that, thanks to the wonderful reproductive 
powers of this pine, closing to fires alone will assure the mainten- 
ance of the forests, and that it will probably never be necessary to 
close the hulk of fhese forests to grazing, provided that fires can 
be kept out with the aid of the graziers themselves, although of 
course there will be small heavily grazed areas which may have to 
be closed for a time. 

In the oak forests, we are confronted with an important question 
intimately connected with the grazing one, viz., that of lopping 
the trees for fodder and for manure. However destructive indis- 
criminate grazing may be in a coniferous forest, it is still more 
dangerous amongst the oaks, for goats like nothing better than 
snoculent oak leaves. The result is that, as regards the bin oak, 
reproduction is very backward in the open forests, and many of the 
young plants which do exist are misshapen and badly grown, and are 
frequently reduced to mere bushes by the persistent nibbling of the 
goats. Nearly all these bdn oak forests are close to villages, and 
thus grazing goes on in them all the year round, whilst in the win- 
ter, the trees are excessively lopped for fodder, and the state of 
some of them in consequence leaves much to be desired. In the 
open part of Kurwa, where lopping has been continuously praotised 
both for fodder and for manure, no trees were allowed to get 
above 15 feet high, and the area has been completely rained. 
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rnles are, that no trees under 3 feet in girth are to be lopped, nor 
branches or twigs over one inoh in diameter, and that the leading 
shoot is to be left intact, but the yillagers have not obserred these 
roles, and Kurwa is to be closed as a warning. The^ have been 
oantioned that if they persist in disobeying orders, the privilege 
will be withdrawn altogether. There are some similar rules for 
the third class forests, which are under the sole control of the civil 
authorities, but no attempt has apparently even been made to en- 
force them, and they remain a dead letter. 

The present constitution of the forests as given below shows 
how they have suffered in the past from the combined effects of 
fire and grazing. The figures given are, however, subject to 
correction. 


stocked 

with 

toreet. 

Plentetloni. 

Blanke Ailing 
up with 
natural 
reprodnction. 

1 Blanks 

BuiUble 

tor 

' planting. 

TJnprodno* 
tlve arena. 

Oliaka of 
onitivA* 
tion 

Total. 

Acres. 

Acres. 

Acres. 

Acres. 

Acres. 

Acres. 

Acres. 

18.234 

678 

1,167 

8,568 

8,062 

464 

22,168 


Thus when the forests were taken over by the Forest Depart- 
ment, nearly a fourth part of the ground perfectly suitable to good 
forest growth consisted of grassy blanks, and of this area, one-third, 
mostly in the closed forests, has been already covered with natural 
and artificial seedlings. 

N. H. 


RING-BARKING IN AUSTRALIA, 

An interesting correspondence has taken place in the Melbourne 
** Argus re'garding the practice of riny~barking in Australia, 
which is extensively followed by graziers. 

Dr. Andrew Ross, M. P., in New South Wales, considers ring- 
harking as a crime against the best interests of the Colony, and 
though he admits that grass vegetation becomes much more abund- 
ant after the trees have been ringed, yet he states that this grass 
is coarse, rank and indigestible, and deficient in chlorophyll and 
other nutritious elements,^' 

The Melbourne Argus ” does not profess to know much about 
ohloTophyll, nor about the laws of physiology and animal economy, 
but predicts ruin to the man who attempts to live by stook-keep* 
mg on 50,000 acres of ordinary unrung forest, while it is ooof 
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that, hi sheep said fidr elips are tolerably satO irhen onoe 
the tvees are killed and the nutriment they might haye absorbed 
is senl; on to the g^ass. 

It is a pity that the elements of yegetable physiology are nil 
studied by Australian &rmerB and newspaper editors, and espdo- 
ially that the latter, who hold out the torch of knowMge in such 
a wealthy and populous city as Melbourne, should trust to their 
own natural shrewdness rather than to their soientifio acquire- 
ments. After the outcry of Professor Huxley in the “ Nineteenth 
Century,” and of Mr. Goschen at Aberdeen, it is time for Anglo- 
Saxons all over the world to give up the system of learning truths 
merely by sufiering from the disastrous oonsequenoes of neglecting 
them, and to endeavour to profit by the wide field of experience 
of others, which is now so richly offered by science, and in which 
Germany has taken such a decided lead. 

But though the Editor of the Melbourne “ Argus ” may con- 
sider that the comparatively deep-rooted Australian trees deprive 
surface-feeding grass of its proper nutriment, and though Dr. 
Andrew Ross considers chlorophyll as the green juice of grass, 
which is much richer and more nutritious under the shade of 
trees, than in the open ; both these gentlemen are actuated by the 
lofty desire to benefit their country, and their bold display of ig- 
norance of the elementary truths of vegetable physiology in sup- 
port of their opinions has a certain merit, as there is much to be 
said for tbe conclusions arrived at by both of them. 

Dr. Andrew Ross’s real contention is that, forests are essential 
for the well-being of a country, that, it is inhuman and cruel to 
condemn stock to live through blazing Australian summers on 
shadeless wastes, and that, forest destniction affects the rainfall 
and the discharge of rivers and the permanent timber supply of 
the country. 

The Editor of the Argus ” entirely agrees with Dr. Boss on 
the necessity for the preservation of tracts of forest, such as those 
on the Otway ranges, which should act as a sponge for absorbing 
tbe abundant rainfall and the slow and continuous feeding of 
several valuable rivers, but he rightly considers that too much 
shade is prejudicial to grazing grounds, and argues for the destruc- 
tion of stunted scattered box trees, and the clearing of land en- 
cumbered with them for grazing and agriculture. 

Light is unquestionably essential for the formation of starch 
in tlM green parts of plants, and unless these contain plenty of 
■tanh, jKigar and other nutritious compounds, grazing animals 
oannot be esEpeoted to thrive. 

2 K 
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We should by all means allow small groves to remain here and 
there on grazing grounds, under which cattle can rest during the 
heat of the day, but the rest of the ground must be cleared of tree 
growth, if the grass is to be strong and really nutritious. 

Of late, there have been attempts made by agricultural authori- 
ties in India to induce Government to open forest lands much 
more liberally to grazing, but in our opinion, grazing is best on 
cleared lands, and the maintenance of forests is incompatible with 
heavy grazing. 

Grazing and forest lands should be gradually separated, and in 
forests intended to be maintained for ihe production of timber, the 
regulation of grazing should be left entirely to the Forest officer, 
whilst in grazing grounds, the sooner the tree growth, with the 
exception of what is required to shade cattle during the heat of 
the day, is cleared off, the better will be the grazing afforded. 

The Melbourne “Argus” is clearly in favor of scientific for- 
estry in Australia, as the following quotation shows 

There should be in each colony an educated forestry department, 
with oompeiont local authority to enforce its decrees, and the permission 
of this department should always be obtained before any lessee of Crown 
lands is at liberty to begin on the wholesale destruction of tbC native 
timber. The necessity of planting on natural treeless plains, or in loca- 
lities where an undesirable work ot denudation has already been f5ffected, 
is a matter which admits of no argument, and should have been tackled 
in practical fashion long ago.” 

Mr. Vincent of the Madras Forest Department lately wrote a 
report on the forests of Victoria, hut the Minister of Lands has 
apparently not thought it advisable to publish this report, which 
we should be very glad to see. In a subsequent number of the 
“ Argus ” a champion of forestry has arisen, and his letter on the 
subject is so much to the point that we print it in extenso^ and it is 
to be hoped that the Australian Statesmen will not sit down and 
talk about the benefits of forestry while their forests are disappear- 
ing, as they do in the United States and Canada, or start a Forest 
Department and then abolish it as an expensive luxury, as had just 
been done by the wiseacres who govern New Zealand. 

“ In a leading article in ‘ The Argus ’ of yesterday you qooted a state- 
laent by Dr. Andrew Ross on the effect produced on grass by the ringing 
of forest land. Dr. Ross is, I think, a little shaky in his vegetable phy- 
siology, or he would not refer to chlorophyll as a * juice,* nor would he 
declare it to be ‘so abundantly rich in all verdant grass and vegetation 
in an unrung country.’ Chlorophyll is found in the fonn of granulea, 
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•nd ooDBwteof two parU, vif., the granule and a certain green oolouring 
matter. The latter portion dependa for ita exiatenoe on the aooeaa of 
light, which haa alao the further effect of oauaing the chlorophyll graup 
ulea to deralop grama of ataroh. Arguing from theae well-known fiMti^ 
it appears to me that graaa and other herbage which haa grown under 
the ahade of a foreat is less likely to contain nutritious food than those 
plants which hare dereloped under the more favourable conditions of 
light produced by ringing, and so killing, the trees above them. It is, 
however, 1 believe, universally acknowledged that forest growth has a 
beneficial effect on soil. The leaves, dead twigs, and fruits of forest trees 
falling on the ground year after year, and gradually decaying, form a 
soil or humus most valuable for vegetablo growth ; while the shade afford- 
ed by the leaf canopy keeps this soil cool and moist, prevents the des- 
tructive effects of sun-heat, and breaks the force of too heavy rain. The 
only reason why herbage does not thrive under a forest is simply insuffi- 
ciency of light, and ringing the trees at once supplies this want. 

**'It would appear, then, that both theory and practice show ringing to 
be decidedly beneficial, if the object be simply to produce an increased 
growth of grass. But the further question as to the extent to which 
ringing should be earned on is a much wider one, and not quite lo easily 
argued. Certainly nothing has yet been proved as to the way in which 
rainfril Is affected by forests or by their removal. Nevertheless, dense 
forests and plentiful rains are usually found together, and the experi- 
ence of the Capo Colony, where the disappearance of forests, owing to 
excessive felling, fires, and grazing, has been followed by severe droughts, 
is, at any rate, a significant fact, difficult to explain on any other hypo- 
thesis than that the trees wore the cause, and the moisture the effect. As 
to the influence of woodland on the discharge of rivers, however, the 
evidence is much clearer, and, I may even say, conclusive. The disas * 
trouB consequences which followed the deforestiug of the Alpes Mari- 
times, and the enormous expense in masonry, dams, and in works to 
again afforest the bare slopes, form an example of a striking oharaoter, 
which most readily occurs to one. I do not deny that this example is, 
perhaps, of rattier a special nature, since the forests were situated on 
crumbling shale, which was really held up by little more than the roota 
of the trees growing on it, and as soon as these were removed the heavy 
rain, brought by the moist winds from the Mediterranean, rapidly pro- 
duced torrents of terrific dimensions. But besides this other examples 
of less magniinde, though equally convincing, have frequently been quot-* 
ed. I mean, for instance, such cases as streams having become §<t 
irregular in eoneequenoe of the removal of forests along their banks as 
to be aselesB for taming water-mills, where formerly the wheels were 
worked without inconvenience, while the mills again came into servioe 
when the foreete hed been allowed to grow up once more. 
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It would be a most dangerous thing for public opinion in the colonies 
to consider that generally forest land is waste land; that all timber 
required can be easily imported — and of kinds far superior to indigenous 
sorts ; and that the more timber cleared the better for agrioultural and 
pastoral pursuits. There is yet time in Victoria to deal with this matter. 
Let competent experts decide what proportion of wooded to open country 
is necessary for the good of the community, and then let Goyernment 
mark out forest reserves to that extent from the areas of crown lands still 
undisposed of. I am aware that a forest bill is to be presented to Par- 
liament at the next session, and, until the proyisions of this measure are 
known, it would be premature to discuss it. It seems to me, boweyer, 
that the importance of Victorian forests is sadly underrated when the 
official who is to guide what should be a small State department is only 
to receive £650 per annum. The forest area of this colony is quite big 
enough and quite valuable enough to give ample work for one Conserva- 
tor on at least £1,000, aided by three competent assistants on abont 
£500 each. I am of opinion that the Government does not quite realise 
what a handsome return may be obtained financially from well-managed 
State forests, while at the same time ensuring the well-being and perma- 
nency of the latter. Should such proposals as these ever be carried out, 
where will the Victorian Government apply for competent officers ? 
The science of forestry requires as much special knowledge and as much 
special training as any other profession, or employment of a technical 
nature. In Germany, in France, and in India, where are to be found the 
three greatest forest departments in the world, all superior officers, 
before obtaining their appointments, have to go through several years* 
training at special forest schools, while many of the subordinate officers 
have also to pass through a course of instruction in schools of less ele- 
vated standard. Why should not Victoria also send men to be trained 
for her superior appointments under the Conservator ? The recently es- 
tablished courses of forestry at Cooper’s hill would exactly suit the 
requirements of the case, and the expenses of travelling and maintenance 
onght not to be too much for the object to be attained. For minor 
appointments much elomeutary teaching of the most useful sort could 
be arranged at Dookie with very little extra expense. However the 
Government may now regard the matter, I have little dou)|t that the 
Oonservator they may eventually appoint will, sooner or late|f, nrge upon 
them the necessity of some such course as that 1 am noi^ advocating. 
Fanqy a man at the head of a magnificent charge obliged to leave the 
practical execution of his ideas to subordinates whom lie knows to be 
untrained, unskilled, and worse still, perhaps filled with the bigoted 
ideas of ignorance — which is really the true term for many an uneduoat- 
td man's * practical experience.’-»M. H. C. 

Mdbimmif March SSnd. 
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resin production in the jaunsar forests. 

As already noticed in the “ Indian Forester,” trials for asoertoin- 
ing the yield of resin ^ere commenced in the years 1884-85 
with 20 chir trees (Pinua longifolia) at DarmigAd in the Bawar 
Range of the Jaunsar Forest Division, School Circle. 

The spot is about 3,800 feet above the sea. The hill men's 
method was followed. Two cuts were made through the sapwood, 
and reservoirs were cut out in the wood itself for the accumulation 
of the resin. The following was the yield per tree : — 

in tbo Ist year 3*6 seers or 7*4 lbs. 
in the 2nd year 2*4 seers or 4 9 lbs. 
in the 3rd year 2*2 seers or 4*5 lbs. 

A mistake occurred in the previous notice of this experiment in 
the “ Indian Forester ” for March 1888. The pounds there given 
are really so many seers. 

The trees show up to date no signs of decay, and tapping is con- 
tinued. 

The experiment has now been commenced on a larger scale. 
In the beginning of May trees were tapped as follows near KathiAn 
in the Bawar Range, Jaunsar Division, School Circle 

Level above Distance from Number of 

the sea. Kathi&n. trees tapped. pcclea 

6,900 foet, 2 miles 500 Pima excelaa, 

5,700 „ 2 „ 900 „ longifolia, 

8,800 „ 4 „ 100 „ longifolia. 

The last place is in the valley called DarmigAd, which meets 
the Tons river on the left. The aspect of all places is east. 

The tapping was done in the following manner; — After remov- 
ing the bark over a sufficient surface, an oval cutting was made 
into the sapwood about a foot from the ground, 10 inches high and 
6 inches wid^ At the upper end the cutting is 3 inches deep, and 
the depth gi adually lessens from the top downwards, so that at the 
lower end it joins smoothly with the surface of the stem. This 
makes it 'fasy to apply the curved chisel of 5 inches width of 
French pattern. It produces a slit, into which a bent plate of 
metal is inicirted, so as to form a slightly inclined rim, over which 
the resin flo#s into a vessel which is hung externally to the tree. 
The vessels are conical, and hold one pound of liquid resin when 
full. Some of the vessels are of galvanized iron and some of burnt 
oley. The lattej* cost only one-fifth of the metal ones. After the 
clay vessels had been fixed to the trees there was no more breakage, 
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and they were as good as the metal ones. Only clay vessels will 
therefore be nsod in future. 

As far as could be seen at the commencement of the tapping 
operation, the Pinvs exceUa gave a far more valuable resin than 
the Pinus longifolia. The trees had, as a rule, two cuttings each, 
and some yielded half-a-pound in each vessel during the first 24 
hours. The resin was as liquid as oil and very clear. The pro- 
duct of Pinun loTtgifolia was much less liquid, only of the consist- 
ency of syrup. The yield of the Pinus longifoUa was small at the 
commencement, but an improvement is expected in June, when 
the temperature will be higher. Both species showed very great 
difiFerenco in the yield of individual trees. Some trees yielded very 
well, whilst some produced next to nothing, without any apparent 
reason, except that in some cases of small yield the sap wood was 
thin. The trees wciro on an average of 2 feet diameter and more. 
The upper edges of the cuttings will from time to lime be fresh- 
ened up, and the cuttings thus gradually raised up the stem, the 
vessels following. 

Samples of the two kinds of resin will be subjected to distillation 
to ascertain the proportion of dry resin, or colophony, and oil of 
turpentine. But it is expected that the /*inus iwcelsa resin will he 
utilized in the crude form for varnishes, &c. ISome very liquid 
crude rosin of Pinus excelsa was sent to Messrs. Gillanders, 
Arbuthnot and (.'O., Clive ►Street, Calcutta, for oj)inion as to its 
commercial value. 

H. W. 

RECLAMATION OF USAR LAND IN BEIIAR. 

With reference to the extract from the annual report of the Agri- 
cultural Department, Bengal, for 1886-b7, under the above head- 
ing in the Forester ” for March, it may be well to call the 
attention of your readers to the fact that it is not clear that tho 
experiments described were performed on true ‘ usar * land at all. 
Certainly Mr. Maries is not reported to have said so in the extract 
given. Those of the readers of the “ Forester who do not know 
the nature of ‘ usar ’ land might bo recommended to peruse the 
Remarks on Saline Ejffiorescence on certain lands in Upper India% by 
Lieut. J. F. Pogson, contained in Vol. III., N. S. of “Jour. Agri. 
Hort. Soc. of India,’^ Part II., page 37, et seq. 

The probability is that the land in Behar referred to is not 
‘ usar ’ soil but ‘ reh ’ land, a very different matter ; and this is 
worth bearing in mind, when there is any thought of reclaiming 
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saline soil. It is indeed not unusual, though it is incorrect, to speak 
of * usar ’ soil as ^ reh ’ land. This is generally, because of the 
human tendency to make the most of the matter in hand ; .the 
same tendency acting in the opposite direction in this instance 
makes ‘ reh ’ land be spoken of as ‘ usar.’ 

Mr. Maries’ results arc extremely interesting, more especially as 
all who know him will rely upon his facts. But it can only be by 
analysis after a lengthened period of cultivation that any conclusion 
can be come to as to the changes effected in the soil. If improve- 
ment does take place, the explanation may with some degree of 
safety he looked for in the physical conditions resulting from 
afforestation, not in any xoiiolemU * absorption of salts by the trees. 
It is easy for instance to sec how, under such conditions, the efflo- 
rescent incrustation should disappear, and it ought to bo no cause 
for surprise should a littb* difference be produced in the chemical 
nature of the soil after a long series of yc*urs. There can, however, 
be no question as to the advisability of cultivating the Rain tree in 
such districts. The amenity of the region will not fail to be in- 
creased, and the plentiful cr<»]> ot sweet pulpy pods, greedily eaten 
by cattle, and ripening in April and May, when fodder is most 
scarce, which ritycolohivm Sama^i jiroduces, will form an item of 
some > able. At the same time it should be remembered that while 
the Rain tree is at lionio in Lower Bengal, and thrives well in 
Madras, tlie jm'ch of the reports on its cultivation in Bombay, 
whieh is published in Vol. VII., N. 8. of “Jour. Agri. Hort. Soc. 
of India, Bart II., page et mj,, is not altogether of a favorable 
tenor, and it has yet to be shown that the climate of Upper India 
will suit it. 

D. P. 


COMPOUNDING FOREST OFFENCES. 

There has recently been a good deal of correspondence in your 
columns concerning compounding forest offences, and much — if I 
may be allowed to express an opinion — unnecessary objection taken 
to the practice. As a matter of fact, any Forest officer in charge of 
a Division, in which much produce is removed by purchasers, will 
agree with me in feeling that, without the section of the Act in 

* It IS certainly troe that some of the salts will be tbsorbed by the roots, and equal- 
ly trne that more salts will be absorbed by a rapidly ' /owing species like Pithseolih 
bium Soman than by more slowly growing species. Bnt a wholesale absorption is 
not to be looked for, and all prediction should be sns tended till exact analyses of the 
■oil before and after cnltivation are available. 
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question, the control of our forests would either be impossible, or, 
would cost such a fortune in establisWent as to do away with any 
ohance of a surplus revenue. 

A little reading of the Forest Act, despite its somewhat ambig- 
uous clauses, will soon put a Divisional officer into the way of 
settling petty cases without reference to a Magistrate, and of so 
recording enquiry as to secure a conviction when the offender 
refuses to compound and it is necessary to take the case into 
court. 

The method followed by me is this. The original reporter of a 
forest offence is generally the guard in charge of a beat. He 
reports the matter to his Banger on a printed abstract, sending 
one copy to the Magistrate of the circle (see further on for expla- 
nation of this action). In this abstract be gives the names and 
addresses of the offender and witnesses, nature of offence, &c. The 
Ranger then enquires into the offence, recording the witnesses’ 
statements as well as that of the accused. Each statement is signed 
by the witness or offender, and if the latter chooses to give in a 
written admission of his offence, this is attested by two respectable 
witnesses, in whose presence the offender admitted bis offence, and 
where the parties are unable to write, their marks are attested. 

This report is sent to the Divisional officer who, going over the 
record, fixes the compensation ho will accept, and returns the re- 
cord through the Magistrate to whom the duplicate report was 
originally made, to the Banger, who proceeds to demand the com- 
pensation. 

This procedure does away ns far as possible with any opportunity 
for extortion, for the enquiry must take place before two or more 
respectable persons not connected with the Department. A Divi- 
sional officer of any experience can almost always tell whether a 
case is an honest one or not, and a rigid adherence to the require- 
ment from one’s subordinates of clear and independent evidence 
to the offence will save the Divisional officer from giving improper 
orders. I have settled, literally, thousands of cases on this method, 
and have had to prosecute hut a fractional percentage, while the 
refusals to compound, appeals against enquiries, &c., have been 
very few. Indeed my whole endeavour is, in these matters, to 
have the record so complete as to render any appeal to the Deputy 
Oommissioner, as bead of the Executive, or any objection on the 
part of the offender, of no avail. Another result of a little care 
in preparing the record is, that the proportion of convictions in 
those oases which are .taken before a Magistrate is very high. 
This Buooess is only obtruned by the Divisional officer unmercifully 
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throwing out f^tts from his men^ which m not ompletelj sup- 
ported by eyidenoe. 

Wi£h regard to the sending a copy of report of ofibnoe to the 
Magistrate, the question was raised by the Uien Ooinmtssiotier of 
Jnbbnlpore some years ago. He pointed out that by Section 52 
of the Forest Act every seizure must be reported to a Magistrate, 
but that, for the Magistrate to interfere in every case under Sec- 
tion 53, would be to render Section 67 of no use. He therefore 
directed that, a report should be made to the Magistrate (in our 
Provinces the Tahsildar), and the Magistrate would hold back any 
further action till the Divisional Forest officer had decided to 
demand compensation. By the Magistrate being made the means 
of communication with the Banger, he is kept informed of the 
Divisional officer’s action. The procedure meets the requirements 
of the Act, and at the same time, does not cause any unnecessary 
delay. 

In your April Number, you say that the Divisional officer in the 
North-West Provinces himself enquires into every forest offence, 
but in the Central Provinces this would be impossible. In the 
first place, the Divisions are of such enormous size, and secondly, 
the forests are, as a rule, much intermixed with malguzari forest, 
which is the cau'^e of the great number of petty offences, to enquire 
into which would take up the Divisional officer’s time completely 
to the exclusion of every other kind of work, I fancy the forests 
in the North-West Provinces are more compact, for the Central 
Provinces Divisional officer would indeed rejoice in a state of things 
in which he had no more than a radius of 20 miles to go to reach 
the limits of his charge. 

Gobabh. 

COMPOUNDING FOREST OFFENCES. 

An explanation on the size of forest divisions and charges woulff 
probably have saved a good deal of correspondence that has lately 
taken place on the subject of ^^Compounding Forest Offences.”- 
The Editor in the April Number states that a radius of 20 miles 
from bead-quarters is the usual size of a division np-oountry,” 
whereas in other parts of India, a distance of 60 to 70 miles 
and south of head-quarters is not an uncommon case, f.s., one 
has to march a direct distance of over 120 miles to get ai the 
limits of the forests in his charge. If Ghati ” had to trayel 
erer « division of these dimensions, be would find that the settlmg 

f L 
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of forest cases in court— of course 1 mean as a n^e trivial oases 
•—a great waste and delay of time^ not to mention the icjury that 
might take place in forests that would be left unguarded pending 
the settlement of such cases in court. 

Also there is another important point that should be kept^ti 
view when arguing this question, namely, the status of the forests. 
What heavy ofPences — excepting grazing — could take place in such 
waste land areas, in BerAr, as described by “ E. P. D. ” in 
this April Number of the “ Forester the thefts would chiefly be 
of grass, fuel, and fencing material. 

13th March, 1888. A. J. C. 

DEHRA DUN FISHING ASSOCIATION. 

The following is the text of the Memorial recently submitted to the 
Local Gorernment:^ 

We the undersigned members of the Committee of Management, 
Dehra Dun Fishing Association, respectfully beg to invite the 
attention of His Honor the Lieutenant Governor and Chief Com- 
missioner, to the necessity which exists for the preservation of 
Pish in the rivers and streams of these Provinces. 

The initiative in this matter has been taken by the North Pun- 
jab Fishing (lub, and a memorial was forwarded by them to the 
Punjab Government in J unc of last year. A copy of this memorial, 
together with the replies received, is herewith attached for in- 
formation. 

The points which the Dehra Dun Fishing Association humbly 
desire to bring to the notice of Government are — 

Firtiily . — ^That great local and general interest is taken in the 
preservation of fish, as evidenced by the fact that the Association, 
ilthou{^ formed only in June last, already numbers over 75 
members residing in Northern India generally. The formation of 
the Association was brought to the notice of the late Lieutenant 
Governor, Sir Alfred Lvall, and a favorable reply was received 
from his Private Secretary ; a copy of this is attached. 

Secondly . — Within the last ten years fish have markedly de- 
creased in both the large and small streams of these Provinces. 

Thirdly . — That legislation is absolutely necessary, because theiit 
is at present no check whatever on the destruction of fish by means 
which in other countries are considered illegal and illegitunate. 
Netting is carried on night and day. Streams are turned *^4 
dammed with the inevitable result that not even can the ikoiltttef 
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BBoape. The direct and ladiredt loss to the people at large in the 
matter of fish food is thus simply incalculable. 

J'ourfAZy.^That where the streams are not interfered with ea- 
oept as regards rod fishing, e.g.^ where they traverse Government 
fbrests, they are plentifully stocked with fish of all sizes. This 
fisot is patent even to a casual observer. 

We earnestly hope that His Honor the Lieutenant Governor 
will be pleased to bring the above-mentioned facts to notice of the 
the Government of India, and in case it should be deemed advisable 
to pass a Fishery Act, we humbly beg to offer the following sug- 
gestions with regard to these Provinces 

1. That a close season for netting, etc., from the 15th June to 
the 15th October in each year, should be established. 

2. That the use of nets, the meshes of which are less than two 
inches square, should bo prohibited. 

3. That no single part of a river, or stream, should be netted 
more than once in the twenty-four hours. 

4. That the use of two series of nets one behind the other ia 
immediate succession should be prohibited. 

5. That damming, or turning aside a stream, for the purpoB* 
of catching fi^h should bo prohibited. 

6. Tliiit no explosives of any kind whatsoever, nor any poison 
should be allowed. 

7. That no netting whatever at any time or season should be 
permitted in the larger streams, such as tho Ganges and Jumna, 
within a distance extending from one quarter of a milo above the 
highest mouth to one mile below the lowest mouth of spawning ” 
tributaries. 

8. That Fish-ladders on Colonel Macdonald’s (?) Plan (a model 
of this has been sent for by a member of the Association who has 
seen it in use and can vouch for its efficiency) should be in|liduoed 
into tho “ bunds ” of tho larger rivers wherever necessary, g*y 
in the head works of the Ganges and Jumna Canals. The existing 
Fish-ladders of Maiapur and Narora only allow small fish up to two 
pounds weight to pass. 

9. That rod-fiisbmg be permitted in all streams and at all 
seasons. 


Captain A. W. Hearsey, who attended the Delhi Conference as 
our representative^ reports that he was permitted to join in the 
disoQsaion on various matters through the courtesy of the Pre- 
■ideil,Sir E. Buck, and that it was considered necessary to legis- 
late at onoe on the following points ; — 
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. 1, Dynamite ; 2, Poisoning ; B, Fixed Engines ; and with re- 
gard to certain points, viz.f 1, Weirs ; 2, Bands ; 8, Fish-ladders ; 
4, Stock pools in rivers, and 5, Canal reservoirs, it was thoi^ht 
better to obtain more ample information before legislating on thm 
matiers. 

Captain Hearsey made some suggestions regarding Canal reser- 
voirs, which were favourably considered by the President and by 
Mr. Thomas, and he hopes that at no distant date Canal reservoirs 
will be established in the Dun and elsewhere, which would have 
the effect of preventing the destruction of fish when the canals are 
allowed to run dry for repairs. Captain Hearsey’s report, of 
which the above is a short summary, is available for any member 
who may desire to see it. 

Mr. H. S. Thomas, Madras Civil Service, has been pleased to 
accept the Honorary Membership of the Association. 

(Sd.) A. Smytiiies, 

Dehra Dun, Honorary Secretary^ 

24th March, 1888, Dehra DiUn FUhiny Association, 


ADMISSION OF NATIVES INTO THE CLASS OF SUB- 
ASSISTANT CONSERVATORS. 

Will you, or any of your numerous readers, kindly inform me, 
through the columns of your valuable Journal, whether Natives who 
are not in the Forest Service can be admitted into the class of 
Bub-Assistant Conservators, provided they comply with all the 
conditions as laid down in para. 38 of the Forest Department 
Code now in force ? A friend of mine, who received a regular 
training at the Central Forest School at Dehra Diin, and is an 
executive officer of long standing in the Department, and moreover 
fulfils all the conditions required from those of an outsider, recently 
brought this para, to the notice of his immediate officer, and asked 
him to send up his name for promotion to the class of Sub-Assist- 
ant Conservators, but to his great disappointment he was told that 
the said para, was intended only for the Europeans ; which means, 
in other words, that Natives, whatever their qualifications may be, 
can never expect to become Sub-Assistants, but by a long and 
tedious process of beginning their career in this Department as 
Foresters and Forest apprentices. 

I have ventured to submit these remarks to you in the hope of 
obtaining your fair and impartial opinion on this really very 
important subject, as well as of other just and geaeroos Forest 
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officers who really feel and taki an active and deep interest in 
the welfare of Natives. 

iOih Marchy 1888. J usnoB. 


oorrespondent may aasan himielf that deserving men of all nees In 
India are eligible for promotion to the grade of Snb-Assistant Conservator. A re- 
ference to the latest Classified Lists of Forest Oficers gives the following 


Bengal, 

Assam, .. .. 

N.-W. Provinces and Oadh, 
Punjab, .. .* 

Central Provinces, • . 
OerAr, • . • • 

Bnrnia, 

Madras, • • . . 

Bombay, .• 


1 Native ont of 7 appointments. 


8 

4 

8 

6 

8 

6 

10 

18 


Total, .. 28 


64 


[Bn.] 


HEIGHT MEASURER. 

I PEE WeisseN hei^rht moasuro figured on page 169 of the For- 
ester for April, and as 1 have used for some years a somewhot 
simpler form, 1 enclose description of it and sketch. 



A is a small bamboo tube with the upper side cut away, and 
attached by two small pins to another smaller one C at the joint 
B, 80 that the tube 0 can fold down into tube A. D is a non- 
elastic string knotted outside, as per sketch, and when open these 
tubes are at an angle of 45°. To measure a tree, peg the ring of a 
Qieasnring tape in the stem at 3 or 4 feet up, and holding the tape 
and measurer in left band, or with both, step slowly back holding 
A level, and when, looking through both tubesj the upper one is in 
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line with place to be measnred, the tape then measures the exact 
height to that point. 

S. E. PXAL. 


On the dOth of April about 5 p Ji. a thunderstorm passed along the 
Siwalik hills, and in its course a flash of lightning struck a young 
green b 41 tree of some 18 inches girth, on one of the numerous 
summits of the range about 2 miles to the north of the Beribara 
rest-house in the Sahdranpur district. 

This tree was at once in a blaze, and one of its branches falling 
on to the grass beneath, at this time of year as dry as tinder, set 
it on fire, which was at once carried by the wind into the surround- 
ing jungle. In spite of the storm of rain the fire burnt over 
some 800 acres before it was finally extinguished. 

There are about 12 feet of the trunk of the tree still standing, 
all charred and burnt, the fallen branch has been sent into the 
head-quarters of the Division at Dehra Ddn. 

L. M. 


I AM credibly informed that a distinguished traveller observed in 
Southern Bengal a magnificent creeper or climber, I forget which, 
which he pronounces to bo the mango in a form never observed 
by Anglo-Indians. Could this curious fact, if fact it be, have 
escaped our observation and only revealed it-^elf to the trained 
powers of a scientific traveller, or could it have been a cucumber ; 
which our eminent observer mistook for a mango ? 

The same authority tells the English farmer, that the increase 
in the export of wheat from India must soon cease, that in propor- 
tion as wheat culture in India extends, the pulse crops must he 
driven out of the fields, which are required for the more valuablo 
grain crop, and that the natives, having no pulses to fall back 
upon, will soon be obliged to consume their own wheat. I believe 
we Anglo-Indians always were of opinion that few, if any, of the 
pulse crops occu])icd the fields at the time when wheat was 
grown. 

1 am startled, but perhaps some of your numerous readers are 
more confident as regards facts, and will kindly put me straight. 1 
must, however, warn them before they are rash enough to con- 
tradict the traveller, that he is an eminent Professor on the eve of 
publishing for the information of the British public a book on the 
Agriculture and Forestry of India, and I only 
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THE JOURNAL OF THE AGRICULTURAL AND HQR- 
TICULTURAL SOCIETY OF INDIA, Vol. VIII., 

Part II., NEW SERIES. 

This pamplilot contains, first, an interesting paper on Erythroxylon 
Coca grown in Imlia, by C. J. H. Warden, M.D., F.R.c.s. This 
plant flourishes in Ceylon, but has hitherto been cultivated too 
much in the shade to produce strong plants or much seed, 

A closely allied species E, monoyynum is common in the hot dry 
districts of (Vylon, and the loaves have been largely used by tho 
poor of Southern India, in times of famine, though it is not known 
whether they contain cocaine. 

The Agri-Horticnltural Society distributed seedlings of E, Coca 
in 1885-8^ to Assam, the Duars, Darjeeling and (Jachar, and 
Dr. Warden has analysed leaves sent from various places in these 
districts, and has explained in detail all his experiments to obtain 
marketable cocaine from them. Tho best results are from the 
Arcuttipur Tea Company’s Gardens, Cachar — P671 per cent, of 
alkaloid being obtained from anhydrous leaves of 19 month^l fai- 
lings grown in vacancies in a tea clearance, on sandy loam maniflfWl 
with old cowdung and root top dressings. Here, the altitnde is 
120 feet above sea level, and the rainfall (average of six years) 129 
inches. 

The alkaloid prepared by Dr. Warden has been used in the 
Medical College, Calcutta, in 13 oases of cataract, and is reported 
to be a perfect ansesthetic. The percentage of alkaloid contained in 
the Indian drug exceeds considerably the amount hitherto pub- 
lished as obtained elsewhere, and the fact that it does not spontane- 
ously form ciystallizable salts is not considered a disadvantage, as 
the salts are as a rule used in solution. 

Dr. Warden does not, however, advocate extensive cultivation of 
coca in India, as the quantity produced in South America is enor- 
mous, and the price has declined since 1884:-85 from 2s. 6d. to td. 
per grain in 1887. It is also probable that it may be prepared 
artifioially by synthesis, on a large scale. 

The next paper is 0& tlia work of the U. 8. BntomologiQel 
OoQuniaaioii, by E. C. Cotes, 1st Assistant to the Superintendent, 
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Indian Museum, Calcutta, who has just published a most Talnable 
paper on the wheat and rice weevil. This Commission has issued 
their first Annual Report for 1887, and their enquiries into the 
natural history of destructive insects and the most promising 
methods of combating their ravages are particularly interesting, as 
showing how a large amount of loss may be avoided in India. It 
is stated that kerosine oil emulsified with soap or milk, to enable it 
to he diluted in water, and the fiowers of Byrtihrum dneraanafo^ 
liurriy or hurach, ground to powder and dilated, are among the best 
insecticides, and so are Paris green and London purple, two com- 
pounds of arsenic, which are used largely diluted. 

Mr. Cotes anticipates that whole districts in India may be saved 
from the most destructive pests by watchfulness and the judicious 
administration of poison at the right moment, on a few square 
yards. 

He states that the expense of spraying infected plants, such as 
tea bushes infected with red-spider, need not be prohibitive, as 1 
dollar 33 cents sufficed to sprinkle effectively half an acre of cotton 
plants affected with the cotton worm, in America. 

Mr. Cotes gives a sketch of the prominent insect pests of North 
America, with the means adopted to check their ravages, among 
these are, the Rocky mountain locust, the canker worm, the Hessian 
fly, the cotton worm, bark lice attacking the orange tree, the 
white pine weevil, the Colorado beetle, &c., &c. 

Paper No. III. consists of correspondence relating to the Im- 
provement of Cattle and Horees and production of Wool in 
Bengali including a valuable report on Bengal wools by Mr. Orrah. 
The latter states that 30,000,000 sheep yield on an average 
111,000,000 lbs. of wool containing 5,000,000 lbs. of sulphur, all 
of which must come from the soil. Mr. Orrah considers it rea- 
sonable to expect that the prolonged growth of wool on unmanured 
land should result in the extermination of grasses containing much 
sulphur, and therefore recommends dressing of such lands with 
gypsum. 

It has, however, first to be shown that the sulphur is an essential 
element for good wool, and does not result from the excretion of 
a material not required by the sheep in its internal economy, as in 
the case of silica or soda, frequently found in plants, hut which 
they can dispense with, without the slightest effect on their well- 
being. 

Paper No. lY. is a study on the Mango Weevil, by W. J. 
Simmons, the Honorary Secretary of the Miorosoopioal Society of 
Calcutta. 
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The minute struoture of this pest is carefully described, and the 
writer considers it probable that the ima^o of Cryptorhynmi manr 
yifera, the curculion beetle in question, protects itself from 'July 
to April, durinj^ the drenching monsoon and the c6ld season, in 
crevices in the bark, but this requires observation, and after its 
habits have been accurately ascertained, we shall bo in a position to 
wage war on the insect with every prospect of success. 

The Bengal miilis believe that the weevils come from the air, 
but in Tayler’s “ Thirty-eight years in India,” it is stated that an 
unusually sacred and malicious fakir being offended with Mymen- 
singh, (where and in Assam, weeviled mangos are most common,) 
cursed the mangos of the district, and they have remained cursed 
ever since. 

Paper No. V. is a note on Lokao, the Chinese green dye 

yielded by various species of HJiamnua^ by D. Prain, M.A. 

The Chinese species are R. davuriruSy iinctorius and a doubtful 
species growing at 6,500 feet in South China. 

Mr. Prain thinks it would be interesting to ascertain whether 
any of Ihe indigenous species would yield similar dyes. These are 
in the N.-W. Himalayas R, jmrpureusy triguestrus, viryatus, pusi^ 
cuSf procumhensy and it would be interesting to experiment on their 
leaves, the process being — 

“ (1). Chop up the leaves and boil them thoroughly, 

** (2). Leave the residuum undisturbed for three days, and then 
put it into large earthen-ware vessels, 

(3) . Take up colouring matter by immersion of cotton cloth pre^ 

pared with lime, 

(4) . After five or six immersions, the colour is washed from the 

cotton and again boiled, 

** (5). Lastly it is taken up on cotton yarn, and sprinkled on thin 
paper, and thoroughly dried,'' 

The last paper of this highly valuable Number of the Society’s 
Proceedings is the 100th Annual Report of the Royal Botanlo 
Garden of Calcutta, for 1886-87, by Surgeon Major G. King, 
H.B., LL D., &c,, giving a comprehensive history of the garden. 
This has been already noticed in our pages. 

THE QUARTERLY JOURNAL OF VETERINARY 
SCIENCE IN INDIA. 

m. 23, April 1888, Vol, VL 

This Number contains an editorial on Horse-Breeding operations 
in India, in which the encouragement of local breeds of horses, snob 
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as those of Katidwar, Kohlapur and Mysore, and the Hyderabad 
country breds, in which the Arab strain is well marked, is strongly 
urged on Government. It is represented that with war in the N.- 
E. Frontier, it would be difficult to ensure the escape of Austra- 
lian consignments from Russian cruisers, while in a later and very 
interesting paper by the late Colonel Valentine Baker on the 
Turkoman horses, it is shown that Russia has an unfailing supply 
of hardy remounts to depend on. There is a vivid description of a 
Turkoman raid by Ferrier quoted by Colonel Baker, a part of which 
is worth quoting. 

“ Ferrier thus describes a raid. When the Chief thinks he has assem- 
bled a sufficient number of men to insure the success of the expedition, 
he names that daj month as the day of departure, this time being re- 
quired for each man to get his horse into that high state of condition with- 
out which he could not support the extraordinary fatigue and hardships 
be has to undergo. During this month the forage for a horse for twenty- 
four hours consists of G lbs. of hay, or clover-hay and about 8 lbs. of 
barley, or one-half the ordinary quantity of corn. This reduces the 
animal considerably in flesh, which is the object in view, the first step in 
his training. His pace improves under it, and he is thus prepared for 
the strengthening and somewhat singular food which he is subsequently 
to have. The horse is then put to his full speed for half-an-hour every 
day, and is not fed for souio considerable time after he comes in. Very 
little water is given him, and if he is eager to drink, it is a sign that be 
ought to fast a little longer, but this training never exceeds a month. 
The thirty days having elapsed, the Turkomans take the field, each of 
them with two horses ; the one the charger which has been trained in 
the manner described, the other a yahoo, or inferior animal used for 
burden which the Turkoman mounts on leaving his “ aoul ** (encamp- 
ment) and which carries him to the Persian territory. This follows him 
without saddle or briddle and never strays fiom the party, for both have 
been accustomed to follow their roaster like dogs from the time they 
were foals. The first day’s march seldom exceeds three parasangs (18^ 
miles), the second foui, the third five, and the fourth six. When they 
arrive at this point the Turkomans change the forage of the charger, and 
Bubstitnie 4^ lbs. of barley flour, 2 lbs. of maize flour, 2 lbs. of raw 
sheep’s tail fat, chopped very fine, all well mixed and kneaded together. 
This is one day’s rations without either straw or hay. The horses are 
very fond of this food, which is given them in balls and puts them in 
tip-top condition, and after having been fed in this manner for four days 
they are capable of supporting the longest forced marches. Then, and 
not till then, their masters mount them, and prepare for the work of 
pillage.” 
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INDIAN FIBRES SUITABLE FOR TEXTILE PURPOSES. 

The following leport of a r’onfcronco held in the Commercial 
lloom of the Imperial Indian Court of tho Colonial and Indian 
E\hihition. IGth June, 188fi, on Indian fibres suitable for textile 
purpose** is publish^] for general information : — 

Iteport of a Conference held in the Commercial Room of the Im- 
perial Indian Court of the Colonial and Indian Exhibition, 16th 
June, 1886. 

Present : 


Sir E. C. Buck, LL.D. 
Dr. G. Watt. (M.E. 
Dr. Fohbes Watson. 
Mr. F. B. GooDYFAii. 
Mr. E. JOYNNON. 


Mr. T. Christie. 

Mr. E. Cross, of Messrs. Cross 
and Be van. 

Mr. COLLYER. 

Mr. Routledge. 


The following fibres suitable for textile purposes, amongst many 
others, wore placed by Mr. T. N. Mukharji on tho tables and were 
examined ; those marked with * being specially commented on 


*Abroma augusta. 
Abutilon asiaticum. 
Agave americana. 
Anona reticulata. 

*Bauhinia Vahlii. 
*BGBhmeria malabarica. 
*Ba:hmeria nivea. 
Broussonetia papyrifera. 
*Calotropis gigantea. 
Crotalaria juncea. 
Daphne papyracea. 
Fonreroya gigantea. 
Gerardinia heterophylla. 


Hardwickia binata. 
Hibiscus cannabinus. 

„ esculentus. 

„ macrophylla. 

„ tiliaceus. 

„ vitifolius. 

Kydia calycina. 

Laportea crenulata. 
*Maoutia Puya. 

*Pavonia odorata. 

*Sida rhombifolia. 

Urena lobata. 

*Villebrnnea appendiculata. 


It was generally acknowledged that the collection was a valuable 
one, and that some of the fibres were likely to become commercial- 
ly useful. It was strongly urged, however, by the commercial 
men present that before any real opinion could be given on the 
merits of any one fibre, it was necessary that the whole series 
should be examined by a scientific expert, and their qualities from 
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B chemical point of view thoroughly determined. Further, that 
information as to the quantity of each obtainable, the probable price, 
and the channels through which the fibres could be obtained in 
bulk should be furnished. 

The general opinion seemed to be that research should be main- 
tained, and some system established by which samples might be 
furnished to merchants in Europe, together with the information 
necessary for commercial purposes ; that sample rooms should be 
established in London. 

Sir E. C. Buck believed that the Government would be prepared 
to furnish any samples that might be required for the purpose 
of chemical examination, and procure most of the information like- 
ly to bo called for. He could not undertake to say that funds 
would be forthcoming for scientific examination. 

Mr. Cross (of Messrs. Cross and Bevan), with Mr. Joynson, 
then made a liberal offer to make scientific and practical experi- 
ments on the whole series of fibres in the Indian Courts, and pro- 
mised to send an official letter the following day to that effect. 
Mr. Cross’s exceptional capabilities as a chemical investigator are 
well known. All that these two gentlemen asked for was that the 
results of their investigations might be published by the Govern- 
ment of India, and that samples in reasonable bulk should be sup- 
plied, accompanied with any information which might be obtained 
as to the available quantity and probable price. 

The fibres on the table were then examined in detail. Dr. Watt 
drew special attention to the fibre of Sicla rhoinbifoliaj and explain- 
ed that the plant was one of the commonest roadside bushes in 
India, but in his opinion, if cultivated, was capable of great im- 
provement. Instead of y’-^dding a fibre only 3 or 4 feet long, such 
as the samples exhibited, it might be made to afford a fibre as 
much us 8 or 10 feet long. This fibre was much admired by the 
gentlemen present. Its white silvery colour was regarded as of 
importance in rendering it suitable for purposes to which jute 
could not be applied. In texture it is soft, and in point of strength 
and durability superior to jute, while the ultimate fibre is much 
finer, making it suitable for many purposes for which linen is em- 
ployed. 

Attention was next drawn to the fibre Abrorna augusta. Dr. 
Roxburgh’s description of the fibre, published 50 years ago, was 
read, in which its superiority over jute is discussed. The plant is 
B perennial, and yields three crops of fibre a year. It is not, how- 
ever, cultivated at the present day, and Dr. Watt explained that 
this is in all probability due to the unprecedentedly rapid develop- 



niDIAV riBBIf fUlTABLB BOB TBXTILB PBmBOfSf. f71 

ment of the jiit« industry. The experts who examined this fibre, 
however, pronounced it as less valuable than Sida rhomhifolia^ on 
account of the hardness of the fibre and want of elasticity. 

The various species of rhea were next taken up and commented 
upon favourably, but the opinion seemed to be that rhea might be 
regarded as in good hands and making all the progress that could 
be expected for the present. The samples shown, in the Glenrock 
(Company’s trophy, were viewed as fairly representative of the 
present position ol the rhea industry. 

Strong white fibres from the steins of Calotropis gigantea were 
carefully examined, but the difficulty in separating this fibre was 
viewed as almost prohibitive, especially when fibres like Sida and 
Abroma were available. The fioss from the seed was incidentally 
looked at, although not intended for this Conferenoe. Mr. Collyer 
expressed a strong opinion that the only obstacle in the develop- 
ment of this substance was the difficulty of procuring a constant 
supply. 

The various samples of Hibiscus fibres were carefully looked at, 
IlibiscuH cannab inus and Hibiscus esculent us were pronounced supe- 
rior to sunn hemp (Croialarla juncea), Mr. Collyer, however, 
stated that ho had a shipment of sunn hemp on its way to England, 
and would gladly take more if procurable, but in this as in most 
other cases of minor fibres the difficulty was regularity of supply. 
It was explained that the two species of Hibiscus alluded to are, 
however, so familiar to the Indian cultivators, that a demand would 
certainly create a supply, and it was suggested that if Mr. Collyer 
would only furnish particulars of price, quantity required, &c., 
these would be communicated to the Provincial Departments of 
Agriculture, and doubtless a market might be created. 

Special inquiry was next made into bast fibres suitable as sub- 
stitutes for the Russian linden fibre which is used so extensively by 
gardeners. Dr. Watt placed before these gentlemen for this pui> 
pose Kydia calycina, and while this was approved as a strong clean 
fibre, it was objected to on account of cutting when tied hard. 
Others were then shown, such as Ilardwichia binata and Bauhinia 
Vahlii, Regarding the last-mentioned fibre Mr. Routledge said 
he had seen this fibre bleached and spun in the usual manner with 
admirable result, and expressed a strong opinion in favour of this 
common climber coming into European commerce. 

The various examples of American aloe fibre were next examin- 
ed, but the verdict seemed to be that India could not hope to 
compete with America. Mr. Christie alluded to an article which 
recently appeared in the Times regarding an Indian new fibre 
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•which had been taken up b}' a manufacturer in consequence of an 
interview whicdi lie had had with Dr. Watt. The fibre in question 
was produced and examined, and Mr. Christie expressed himself as 
satisfied that the report in question was fully justified, but was a 
little anuu 3 'ed on being told that for one week the name of this 
fibre would not be divulged. It may here be explained that this 
was in consequence of the manufacturer alluded to having special- 
ly asked that his application of this fibre should not bo made 
public. Sir E. C. Buck agreed with Dr. Watt, that this concession 
might be granted, since it was hardly fair that a manufacturer who 
displayed enterprise in spending bis money in order to ascertain 
the value of a product should not be protected until such time as 
would enable him to finish his experiments. This was explained to 
Mr. Christie, and the gentlemen present agreed that it was quite 
right not to communicate one merchant’s secrets to another. The 
fibre in question was the fibro-vascular bundles from the interior 
of the stem of Canjota urensy a palm not uncommon in India. It 
has been somewhat eagerly adopted by representatives of two 
branches of trade, one of the most important being its substitution 
for bristles in hair brushes, a use which if found generally practi- 
cable might load to a very extensive demand ; the other as a sub- 
stitute for whalebone in the manufacture of corsets. This palm 
also yields the kintul fibre of Ceylon, but that fibre is derived from 
the leaf-sheath and not from the stem. 


Second Conference, 25th June, 1885. 
Present : 


Sir E. C. Buck, LL.D. 
Dr. G. Watt, C.I.E. 

Dr. Fobbes Watson. 

Mr. J. H. Wilson. 

Mr. E. L. Gibson. 

Mr. T. Aroheb. 

Mr. R. Brushfield. 

Mr. G. Ricketts, C.B, 
Mr. C. Beadle. 

Among others the following 
Abroma augiista. 
Abutilon asiaticum. 
Abutilon indicum. 

Agave americana. 


Mr. T. Wabdle. 

Mr. Routledge. 

Mr. T. Christy. 

Mr. C. Cross. 

Colonel Howard. 

Mr. Bryan Donkin. 

Mr. G. Wells. 

Mr. W. L. Scott. 

were placed on the tables : — 
Bauhinia Vahlii. 

Bcehmeria nivea. 

Oalotropis gigantea. 
Calotropis procera. 


fibres 
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Edgeworthia Gardner!. Maoutia Puja. 

Fourcroya gigantea. Sida oarpenitblia. 

Gerardinia heterophylla. Sida cordifoliu. 

Hibiscus cannabinus. Sida rhombifolia. 

Hibiscus esculentus. TTreua lobata. 

Laportea crenulata. Villebrunea appendiculata. 

Marsdenia tenacibsima. 

The object for convening this further Conference on the subject 
of textile fibres was to give an opportunity to a second set of 
gentlemen to examine the large collection now on view. The same 
opinions were exj)ressed a^ to the duty which should devolve upon 
Government, as liavo already been recorded in the Conference of 
the Ifith. It is, therefore, unnecessary to repeat these, as also the 
various opinions given on the fibres shown, hut since the date of 
the la'-t Conference the fibre BanJiinia Vahlii has been carefully 
and independently investigated by two gentlemen, Mr. Wilson and 
Mr. Cross, both of whom have now pronounced a very high opin- 
ion regarding it, and some time previous to either of these gentle- 
men Mr. Routlcdg(^ gave a similar report. When bleached it is 
found to ho of a bright silky and w^oolly character, highly adapt- 
able for admixture with wool. The length of the fibre would seem 
to render it valuable and economical for many purposes for which 
cotton is at present employed. Numerous inquiries have been 
made respecting the area over which the plant which yields this 
fibre is to be found, and it seems very probable that at an early 
date a Company may he formed for the purpose of cultivating the 
plant. It was suggested that, perhaps, the best region for such an 
experiment would be in the plateau of Ohota Nagpur, where all 
that would be necessary would bo to plant the climber over a cer- 
tain area and clear the jungle sufficiently to allow of spontaneous 
propagation as freely as possible. From experience in forest con- 
servancy it is believed that no amount of pruning, for the ])urpose 
of.manufacturing the fibre*, would in any way interfere with the 
growth of the plant, since in its wild state it is a constant source of 
annoyance io the forester, who is said to find it mo&i expensive to 
keep the creej^er from injuring his voting trees. A jjeculiar point 
in its favour is that wliilo a climhcr, it does not twine round other 
plants, hut attaches itself by means of tendrils, so that the shoots 
may be obtained many yards in length without being twisted, a 
fact which greatly facilitates the separation of the bark in long 
strips. In point of chemical features it stands amongst vegetable 
fibres almost by itself, since, unlike cotton, it may ho bleached and 
dyed by the same processes as are applied to wool. It is therefore 



274 


IMDIAM FXBBBI SUITABLE FOB TBZTXLB PDBPOSBB. 


eminently suitable for admixture with wool, but it loses in weight 
very considerably if treated with alkalies like cotton. 

Tlio silver white fibre of Sida rhomhifolia attracted very great 
attention at this Conference as at the former one, and a very strong 
opinion was pronounced in favour of its substitution for many of 
the finer purposes to which jute has been applied in recent years. 
The chemical experiments which have now been performed with it 
fully justify the expectations held out at the former Conference, and 
several gentlemen have urged the desirability of an experimental 
cultivation. The samples shown were only 3 or 4 feet long, while 
jute may often be found as much as 1 5 feet. It was thought that 
if under cultivation Sida could be made to approximate nearer to 
jute in this respect a very great future would open out for it imme- 
diately. The fibre could be produced on the same field and by the 
same cultivators as jute, and for the sumo or nearly the same price. 

A large number of the gentlemen present were interested in 
rhea, and a discussion took place as to whether the properties of 
the fibre, and the process of manipulation, could best be determin- 
ed by the chemical and scientific experiments, or by practical tests. 
Mr. C!5ross and others maintained that there was no process in chem- 
istry which, if desired, might not be reduced to practice, and no 
result in the laboratory which could not be obtained in the factory. 
In support of this he cited the immense improvement which had 
taken place in the sugar industry with the discovery of the chemi- 
cal process of prepaiing beet sugar. 

Mr. Minchin (of the Glenrock (/ompany), on the other hand, 
maintained that it was hopeless to expect a final solution of the 
problem of rhea fibre from chemistry ; what was wanted was a 
mechanical and practical process of dealing with it. 

Dr. Watt then showed the Puya or wild rhea fibre of Assam, 
and also the Malabar species of rhea, and said that, in his opinion, 
it was far more important to ascertain the properties of the various 
species of rhea plants than to try to conquer the difficulties offered 
by that peculiar species known in the commerce as rhea or China 
grass. He pointed out that, in addition to rhea proper, there were 
perhaps 30 other species, all of which might popularly be called 
by the same name, but not one of which had found its way into 
Europe, or had been experimented with. He was of opinion that 
a species might be found which would not oppose the obstacles 
which had given so much trouble in the China grass industry. 
For example, the fibres of Laportea creiiulata and ViHebrutua 
appendiculata had not yet been carefully examined, while the for- 
mer more particularly seemed a hopeful fibre. 
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Most of the gentlemen present took away samples of and 
have since brought them back bleached, cleaned, and oard^ in 
such a way that it is impossible to tell them from the tme rhea. 
The question has been raised, could Puya be more easily and more 
cheaply cultivated than the true rhea, it being equally as service* 
able. An interest has thus been awakened in the subject of the 
investigation of the properties of the various rhea fibres, and a 
number of experts have strongly desired to be furnished with a 
detailed report of the properties of all the fibres which may be 
called rhea, or are allied to the rhea. 

A large assortment of cottons and silk cottons was carefully 
examined. Brown or Nankeen cotton seemed to be a curiosity, and 
considerable interest was taken in the samples of it shown. The 
long kidney Garo cotton was regarded as interesting, but the cot- 
tons of the Central Provinces and of Western India were viewed 
as in such a position commercially that it was not necessary to 
comment upon them. Indian cotton was a distinct and important 
article of trade, and required no assistance and no encouragement, 
as it was in the hands of large and infiuential merchants. The silk 
cottons, on the other hand, have still to be introduced to trade. 
Mr, Colly er explained that the difficulty he had experienced was in 
the matter of supply ; he could not get a regular quantity. 

For the purposes of upholstery, the kapok or the floss or hairs 
from the seeds of Enodendron anfractuosum and from the floss of 
Cochloepermurn Gossypium were viewed as hopeful, the latter par- 
ticularly so, provided the supply could be uniform and large, and 
the article cheap. It was, however, the floss of CalotropU gigantea 
which seemed to be of most interest ; and since the Conference a 
spinner from Lancashire {nee file No. 100, Serial No. 2) has put 
himself into communication with a Missionary in India, at Dr. 
Watt’s suggestion, in the hope of having the plant experimentally 
cultivated. The supply from the wild plant is too irregular to be 
depended upon, and hence it was thought that, if it could be cul- 
tivated on semi-waste lands at a moderate rate, by this process, a 
uniform supply could be maintained. Should this anticipation be 
realized, the fibre would be largely employed in place of cotton, 
and for new purposes. It is very light and difficult to be used, 
but it has been found possible to draw it mechanically into cotton 
yams. 

Mr. Collyer, at the close of the Conference, very kindly offered 
to examine all the fibres shown in the Exhibition, and to furnish 
the Government with his opinion of them as a broker, provided 
small samples were sent to his place of business in the City. Sir 
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E. C. Buck considered this offer one that should not be neglected, 
and accordingly gave instructions for samples to be furnished to 
Mr. Collyer, in order that the Government might be favoured vrith 
his report. It is only necessary to add that, when obtained, the 
promised report will be duly submitted in continuation of his 
brief abstract of the discussions which took place at the Exhibition 
on the subject of fibres suitable for textile purposes. Mr. Cross 
has also commenced a detailed examination of the fibres of India, 
both chemically and microscopically, and the highest expectations 
may be held out as to the good results of Mr. Cross’s labours. He 
has microscopically photographed the ultimate fibrils of all the fi- 
brous plants placed before him. If no other good results accrue from 
the Exhibition, it may confidently be stated that India will derive 
much benefit from the conferences and reports which have been or 
will shortly be published regarding her textile resources. 


Since the above Conferences a very remarkable interest has been 
displayed by commercial men all over the country. Inquiries have 
been almost daily addressed to the office of the Imperial Court, 
and it seems admitted on all hands that, without necessarily increas- 
ing the amount of manufactures, there is room for two or three 
fibres being added to those presently in use. The fibre of Sida 
rhombifolia bids fair to lie one of the first to come into the market. 
It is now being experimented with by fiax, cotton, and Jute spin- 
ners. Messrs. G. Walker & Co., of Nowtownards, Ireland, have 
received a large sample of the fibre, and are testing it upon fiax 
machinery. Through Professor D. W. Thomson, of Dundee, it 
has been brought before the jute manufacturers, and Mr. Kenric 
B. Murray has been good enough to prominently place it before 
the members of the London Chamber of Commerce who are spe- 
cially interested in textile fibres. 

Interest in the Main fibre, the fibre obtained from Bauhinia 
Vahliiy by no means lags behind that of Sida, and samples of this 
fibre carded and spun in a most interesting way have been submit- 
ted for inspection. 

Mr. Cross has given much attention to the subject of Calotropia 
fibre, having by chemical processes converted this fibre into a most 
perfect vegetable silk. 

A collection of the fibres of India has also been furnished to Mr. 
Gollyer, and his report as a broker is expected to prove invaluable, 
being a natural aocompaniment to Mr. Cross’s report on the chemi- 
cal and microscopic features of these fibres. 



jy. J^oTES, Queries akd ^xtracts. 


The Forestry School at Cooper’s Hill. — The Forestry School 
at Cooper’s Hill is intended in the first place for the education of a 
certain number annually of young officers for the Indian Forest 
Department. The arrangements are, nevertheless, of such a kind 
that private students are admitted to the forestry course, in as far 
as space is available, and on condition that they conform to the 
rules. 

It is in many ways advantageous that the Forestry School 
attached to the Royal Indian Engineering College at Cooper’s Hill. 
Although the course for fore^^t students is necessarily different 
from that designed for engineering students, there are several sub- 
jects to bo stutlicd in common, and consequently the present ar- 
rangements admit of the forest students obtaining their training in 
surveying, descriptive engineering, and mathematics, for instance, 
in the excellent courses provided by the well-known Professors in 
the Engineering College. 

The Forestry School itself consists of a block of buildings attach- 
ed to the Royal Indian Engineering College, on the brow of Coop- 
er’s Hill, near Staines, and looking north over Runnymode and 
the Valley of the Thames. It is within a convenient distance from 
London, the traveller arriving at Egham (the nearest station on 
the London and South-Western Railway) in from forty-five to sixty 
minutes from Waterloo. Windsor Great Park is within a mile of 
the beautiful and spacious grounds in which the College stands, 
and the fine trees of all kinds to be met with in the neighbourhood 
give to the situation much that is desirable for a centre for the 
teaching of forest botany, and several parts can be made use of 
to a certain extent for illustrating subjects in forestry proper. 

The building of the Forest School itself consists of large and 
small class-rooms, a museum, and the well-designed and appointed 
botanical laboratory. In this block the students pursue their main 
studies— botany, forestry, and entomology. Their other studies — 
engineering, surveying, mathematics, geometrical and freehand 
drawing, physics, geology, and one or two other subjects to be 
referred to presently — are pursued under the direction of the 
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▼arious Professors in the class-rooms and laboratories of the Rojal 
Indian Engineering College, to vrhich the Forestry School is at- 
tached. 

The forest museum is a convenient, well-lighted room, rapidly 
filling with useful collections of specimens illustrating the chief 
departments of forestry. Among the most valuable and conspicu- 
ous objects in this splendid collection may be mentioned the series 
of European and Indian timbers, which are so disposed that the 
student has ready access to them, while the Professors are able to 
refer to them in lecturing, and thus to make the teaching, in the 
best sense of the word, practical. Then there is a remarkably 
complete and interesting collection of implements used in forestry, 
and there are models of timber-slides, apparatus for catching 
timber, and other forest works, also so disposed that every student 
can handle and examine them and learn thoir uses with facility. 
Another valuable feature in this museum is the series of economic 
products of Indian plants. This is of course not complete, but the 
greatest credit is due to all concerned for bringing together for 
such useful purposes so many instructive specimens of fibres, seeds, 
barks, fruits, food-materials, &c., from the chief representative 
Indian plants ; and when it is remembered that the Forestry 
School is so young, in this country (it was started in September 
1885), it is the more praiseworthy that the authorities have made 
such good use of thoir opportunities and time. The collections 
must no doubt receive numerous additions as time passes, for it is 
well known that a museum takes many years fo bring within mea- 
surable distance of completeness, but the Cooper’s Hill museum is 
already fairly filled, the nucleus of the collections having been de- 
rived from the late Indo-Colonial Exhibition, and from the Royal 
Gardens, Kew. It would require too much space to enumerate 
the remaining interesting features of these instructive series of 
forest objects : specimens of timber showing the changes due to 
abnormal growths, the healing of \rounds, the various injuries pro- 
duced by unsuitable environment or by the attacks of insects and 
other living organisms, and last, but by no means least, a unique 
collection showing the ravages of those fungi which injure timber- 
trees, collected by Prof. Robert Hartig, of Munich, and presented 
to the School, and a collection of the more injurious forest insects, 
presented by Herr Oberforstrath Judeioh, of Tharand. There is 
also a small herbarium, of a particularly interesting character, con- 
taining an excellent series of Conifers and other trees. 

The botanical laboratory has just been completed, and is, witli- 
ont doubt, one of the best designed small laboratories, for its pur- 
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pose, that we have seen. It oonsisis .of an oblong room running 
east and west, and lighted from the north and east by windows 
arranged conveniently for work with the microscope. There are 
also tables and apparatus for experimental demonstrations in vege- 
table physiology ; provision will exist for cultivating seedlings and 
plants at constant temperatures, for measuring growth, and for 
exhibiting the influence of light, gravitation, &c., on the growth of 
plants ; and arrangements for showing the quantities of water 
given off from transpiring leaves, for developing plants in water- 
cultures, &c. The students are supplied with microscopes, re- 
agents, and accessories, and are taught to familiarize themselves 
thoroughly with all modern appliances bearing practically on their 
studies. 

The above-mentioned block of buildings also includes one small 
and one larger lecture-room, which are provided with necessary 
teaching appliances. The series of botanical diagrams especially 
are remarkably good, and in fact many of them are unique, being 
the private property of the Professor of Botany, and drawn and 
Coloured by himself. Another feature which must not be overlook- 
ed is the projected botanic garden. This will consist of a series of 
seed-beds, &c., illustrating the raising of forest trees, and of beds 
of plants chosen from the most important natural families, in 
order that the students may familiarize themselves on the spot 
with their chief characteristics. This botanic garden is now in 
process of being laid out, and it will be ready for the use of stu- 
dents in a short time. 

The courses of studies followed by the forest students are admi- 
rably adapted to the wants of practical men whose lives will be 
largely spent in the creating, planting, preserving, and using of for- 
est and other trees. Obviously, such a course must comprise several 
branches of teaching, the one thing common to all being that they 
bear upon the practical needs of the future forester. That the 
same training applies to a planter or estate-manager needs no re- 
mark, and portions of the course would be suited for others en- 
gaged in work in woodlands, and in the colonies, &c. The full 
course, as at present set forth in the syllabus of studies, is as 
follows : — 

The student begins work in September, and attends lectures re- 
gnlarly during two academical years. In engineering, he is taught 
the principles of road-making, and the building of forest bridges 
and other structures ; he is also instructed in the practice and 
theory of surveying under the care of the Professor of Surveying. 
In his first year he studies for two terms under the Instructor in 
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Geometrical Drawing, and in his second jear receives lessons in 
the keeping of accounts. To these subjects may be added freehand 
drawing, and a modern language. In addition to these more tech- 
nical subjects, the student attends certaip short courses in mathe- 
matics and in applied mathematics, under the Professors of these 
sciences ; he also studies physics — in lectures, as well as in the 
laboratory — entomology, and geology. A short course on organic 
chemistry is now being commenced. 

The rest of his work consists in the special training as a forester, 
and it may safely be stated that there is no other centre in the 
Empire where so thorough and excellently designed a curriculum 
for a forester or planter can be obtained. The two subjects of 
forestry and botany are under the care of separate Professors. 
Dr. Schlich lectures on forestry, dividing his subject as follows 
In the first year he deals with the various soils, climates, and the 
regulating effects of forests on those ; sylviculture, artificial and 
natural woods ; the tending, thinning, pruning, &c. ; the protec- 
tion of forests against man and other animals, and especially insects, 
and against injurious plants, climatic influences, &c. During the 
second year the student is Instructed in the utilization of forests ; 
the technical qualities of woods ; the felling, shaping, transporta- 
tion, &c., of timber ; the utilization of minor forest produce ; the 
preservation of wood ; saw-mills ; charcoal, &c. He then passes 
to the study of working plans, and especially the arrangement 
of cuttings ; surveying and mapping forests ; measurement and 
determination of ages of trees and forests ; and the methods of 
regulating the yield of forests. The final course of lectures is 
on forest law. In addition to the lectures, the students also 
make occasional excursions, under the direction of Dr. Schlich ; 
the neighbourhood of Windsor Forest facilitating this important 
object, and enabling the Professor of Forestry to make his teaching 
thoroughly practical. 

In botany, \inder the management of Prof. Marshall Ward, the 
students are instructed by means of lectures, and practical work 
in the laboratory and in the fields and woods of the neighbour- 
hood. The course in botany is designed to train foresters, not 
technical botanists : its aim is throughout practical, and directed 
to teaching the students exact and thorough knowledge of the life- 
phenomena of the trees and plants which it will be their duty to 
rear, and take care of, and utilize in the future. Commencing 
with a short course of thoroughly practical instruction in the 
elementary biology of plants selected as illustrative types of the 
vegetable kingdom, the young student is taught the use of the 



IIOTCB^ QUIBIBS AHD BSTBAOTB. 


281 


mioroBOope and how to apply it practically in examining the tiBsnes 
of plants. He is then instructed in the organography and anatomy 
of plants, learning (not only in lectures, but also in the laboratory 
and in the field) what the organs of plants arey and what they do ; 
so that roots, stems, leaves, buds, bulbs, tubers, tendrils, thorns, &o., 
become to him not mere abstractions, but objects on which his at- 
tention will be continually fixed as active parts of plants. The 
study of cells and their contents, of epidermis and stomata, of vas- 
cular bundles and other tissues — of wood, bark, cambium, and so 
forth — is carried on thoroughly, not only that the forester may 
know the principles by which to classify and recognize timbers and 
forest products, and learn their uses, but also that he may under- 
stand what these various parts of the plants do in nature : how 
heart- wood is formed, how the timber grows and may be improved, 
how wounds may be healed over, how the roots take up substances 
from the soil, and how the plant makes use of them, and so forth. 
The student concludes his first year’s study in botany (in the early 
summer) by familiarizing himself with the names and systematic 
position of the plants in the neighbouring fields and woods, especial 
attention being paid to the important trees and shrubs, and their 
relations to the forest fiora of India. 

During his second year, the student is instructed in the physio- 
logy of plants — how they feed, respire, and chemically change sub- 
stances in their interior ; how they grow, and are affected 
light, gravitation, tomperaturo, moisture, &c. ; how they are repro- 
duced, hybridized, and so on ; the effects of various agents in the 
production of wood, in influencing the fertility, and so forth. The 
course is completed by the study of the diseases of plants, and espe- 
cially of timbers, and how their effects may be minimized or healed. 

As special features of the greatest importance, it should be men- 
tioned that the senior students pay periodic visits to the magnifi- 
cent gardens, museums, and plant-houses at Kew, under the direc- 
tion of Prof. Marshall Ward, in order that their knowledge of the 
important economic plants and their products shall be real. They 
see the plants growing, learn to familiarize themselves with their 
peculiarities and habits and uses, and are thus not strangers to 
them when they land in India. Secondly, the young foresters are 
takeu abroad, and taught what life in the forest really is. At the 
completion of their first year’s studies, they accompany the Profes- 
sor of Forestry to Scotland, or to the New Forest, or to the Forest 
of Dean, as may be decided for the year ; and at the end of theijr 
second year they are taken to the Continent for three or four 
months’ praotical work in Germany and France, to examine the 
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Bystems pursued in the large and more systematioally managed 
forests of those countries, and thus to study the art of forestry in 
practice under conditions more resembling those met with in the 
huge and valuable forests of India. 

During the summer of 1887, for instance, the young officers 
who are now in India were taken to Bavaria, under the direction 
of Dr. Schlich, accompanied by Prof. Marshall Ward and Mr. 
Gamble. They visited the magnificent museum and laboratories of 
the Forestry School at Munich, the Forest of Freising, the willow 
nurseries and plantations at Oborberghausen, the spruce forests 
at Hohenaschau, and the timber dep6t at Traunstein. They then 
proceeded to the Austrian forests of the Salzkammergut ; and later 
to the Forest School and school forests at Nancy, the cork oaks 
and pine forests in the Esterel, and the Pinus maritima forests on 
the west coast of France, used for the preparation of turpentine as 
well as for timber. 

With this practical tour, the training of the young forester in 
Europe stops, and he departs for India to a<«sume the new duties 
and large responsibilities of his life as a forest officer under the 
Imperial Government. — Nature* 


The Furtheu Development of the Teak Trade, — Just as the 
exigencies of Good Friday had compelled us to complete our Jour~ 
nal for last week two days earlier than usual, a piece of news came 
to us by telegram from the East, which appeared to us of great 
interest to the British commercial world at large, and to the tim- 
ber and shipping trades of this country in particular. 

The intelligence we received was the report of a dinner which 
took place at Singapore on Tuesday, the 27th ultimo, at which Gene- 
ral Sir Andrew Clarke, the guest of honour, informed his audience 
that the mission he had undertaken to Siam, in order to obtain a 
concession for the proposed railway from Bangkok nearly to the 
borders of Southern China, had been entirely successful, so that 
the line, which would go as far as Zimme, an important town near 
the northern frontier of Siam, will offer to the outside world of 
navigation the shortest available route to that part of the Chinese 
Empire which is now the least accessible to Europeans. 

This portion of that vast empire is said to be occupied by an 
industrious and thrifty people, who will be glad to exchange com- 
modities with us, and with whom there is every prospect of a largo 
trade being opened. In HazeWs Annual Cyclopcedia for last year 
will be found a good account of the projected railways in our vast 
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Kastert) possessions, from Southern Biirma, including Monlmein, 
iu Esmok, on the borders of (>hina. 

Messrs. Colquhoun and Hallett, the eminent engineers, who have 
surveyed the country and got railways already at work there, have 
also published the result of their surveys in a well-arranged and 
carefully compiled book with cut'i and maps describing the entire 
country which the route traverses, to which we shall take an early 
o[)portunity of again referring. 

These railways would run partly in British and partly through 
Siamese territory ; the Government of the latter kingdom had, 
therefore^ to be propitiated before this scheme could be carried 
out, and the necessary pre-arrangements appear now to Lave been 
brought to a successful issue. 

It w'as one of the stipulations of the Siamese Government that 
a railwtiy should l»e conatriictod from Moulmein to Raheng, in con- 
nection witli the line from Bangkok to the northern border of Siam, 
and if that be agreed the Briti'.h export trade to those regions will 
eventually go clilofly through Moulmein, which will then he the 
great emporium for goods and passengers from Europe to China 
and save the navigation of the Straits of Malacca and the long 
coast line of the Gulf ol' Siam at the back of them. 

The countries through which thesi* railways will run are thus 
described : — 

“ On the Chinese borders near the points touched by these rail- 
ways are a range of provinces with an aggregate of 38,000,000 of 
people who have not a railway amongst thorn ; then there are the 
teeming millions of Burma and the rich country of Siam.’’ 

This is such a new opening for a great future trade that it will 
he like the intertrading ot another India, and all these populations 
and principalities appear to favour British adventure. The King 
of Siam (an absolute monarch, with decidedly progressive tenden- 
cies), whose son was educated at Oxford, shows his appreciation of 
us by appointing British oominandcrs to the sixteen steamships 
which constitute the Siamese navy. 

The subject was well treated in the “Morning Post” of the 29th 
ultimo, from which, with reference to the teak trade, we make the 
following extract ; — 

“ The central point would be Raheng, a city which, owing to 
many natural advantages, may be counted the most prosperous 
place, even under the present regime, in the whole kingdom. Its 
sitnation marks it out for future expansion, and it is destined to 
become an important distributing centre for both raw produce and 
manufactured goods. Its timber trade alone would suflSce to en- 
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sure the (luccess of a railway running up to the capital. Enormous 
quantities of ‘ teak ’ and * sapan ’ are floated down the river, on 
which Raheng stands, every season. Unfortunately, the river 
can only be used for a short period every year, when there is suflB- 
dent volume of water in the bed to float the logs, so that it not 
unfrequontly happens that the stores of wood lie by in creeks and 
shallows for weeks at a time, to the consequent loss of the dealers. 
Often whole rafts are destroyed by the fires which are only too 
common. All that is really wanted there is a means of transport 
such as could be depended upon at all seasons of the year to carry 
down the freights of wood, horns, skins, and beeswax gathered at 
Kaheng from the country around, to the markets of Bangkok, 
whence it could rapidly bo distributed by the shippers ever ready 
to receive it. Such a moans of transport can only be furnished by 
the railway now to be constructed, which will take to Northern 
Siam the cotton, calico, and Birmingham goods so largely in de- 
mand there.” 

As the railway will run through territories abounding in teak 
forests, it is not improbable that the trade in that valuable timber 
will be at least quadrupled at Bangkok shortly after the completion 
of the undertaking. 

Great trunk railways of 500 miles and upwards, however, are 
not constructed in a year ; and if the wood is to be cheapened, 
which is all it requires to give it an important load in every Euro- 
pean market, it will be a very gradual proeoss w'hich need not 
disturb any existing engagements. But the trade will not have 
to wait the completion of the entire railway, as the opening of 
every fresh station W'hile the work is proceeding will bring a great 
increase of trade to Bangkok ; and as it is stated that teak and 
sapan would of themselves keep the railway going, we can judge 
of the great importance its timber trade is to the people of Siam. 
In the meantime, the connection between Upper and Lower Bur- 
ma will still further add to the supplies of teak at Rangoon, and 
British shipping as well as its various export trades cannot fail to 
receive a now impulse from those sioam roads to new and far-off 
lands hitherto scaretdy brought within the boundaries of our com- 
mercial arrangements. 

While our timber trade with America is decreasing, there is 
every prospect of that with our vast Eastern possessions, and their 
contiguous territories, largely developing, and it only wants the 
wood to cheapen for the consumption of teak henceforward to be 
greatly on the increase. Already it is becoming a favourite with 
ship-huilders, couch-makers, cabinet and other trades, and will 
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easily supplant many other descriptions of timber directly the price 
comes nearer to those that are now used entirely on account of the 
difference in cost. 

Before concluding our remarks, a few words on Bangkok itself 
may not be out of place, especially now that it is likely to play 
such an important part in the future history of the teak trade as 
well as in British commerce generally. It is the capital city as 
well as seaport of Siam, and has been, not inaptly, called the 
Venice of the East, because it consists of houses built in the sea 
on piles 10 feet high to avoid inundations, and, like the “city of 
song ” just mentioned, every house has its gondola or boat. It is 
situated on an island formed by the Biver Menan, and lies 40 miles 
south of the Siamese boundary line. Its population is, according 
to Whittaker, 255,000, but another authority puts it at 400,000, 
which is probably the more correct. The country round about is 
very fruitful, and the interior is covered with vast forests, yielding 
teak, sapan, and other valuable woods ; it is right through the 
centre of these that the projected railway will bo constructed, not 
only further developing the trade with timber in the neighbour- 
hood, hut putting it in direct connection with Moulmein and Ran- 
goon, and the timber from those districts lying between. 

The harbour has a sand bank or reef, conseipiently only shallow 
vessels can come to the quays, and all the timber and other com- 
modities to big ships have to be loaded outside the bar. However, 
in those regions this is not of much consequence, labour being 
always abundant and cheap, but if it were found any hindranoe as 
the trade of the port further developed, capital would soon be 
forthcoming to overcome any obstacles in the way of rapid trade. 

Bangkok stretches over a very extensive area and already is a 
large and busy town, and when put into direct and rapid commu- 
nication with other thriving centres by the new railway, promises 
to become an important entrepot for British commerce. — Timber' 
Trades Journal, 


The most efficient means for Preserving Wood. — A simple 
and cheap composition, easily applicable and thoroughly reliable 
as a preservative for wood, which during 11 years has stood the 
severest tests, and also for a considerable time found application 
in traas-atlantic parts of the world, has by reason of its eminent 
properties everywhere met with undivided attention, and may 
therefore now claim general recognition. 

This important invention, commercially known under the name 
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of Carboliiiruni Avon!irin-«, is an anti^iptic (dibinfocting) oil for 
un|jre;(natiug and coating wood, and protects by its preserving 
and dihiidccting properties all kinds of wood from decay, fungus 
and rot, keojiing off, at the same time, its numerous enemies, such 
as insects and v(Tmin of all sorts. It surpasses, in efEcacy, all 
otlier remedies used hitherto, such as paint, tar, d:c., &c., no less 
^an the various nostrums recommended against the formation of 
fungus, being cheaper and by far more reliable than any othei 
bubstances. C^arbolinouni A vonariu«* stands pre-eminent not only as 
the great preserver of wood, bnt also of stone (nitrous exudations) 
for damp walls, lor tho conservation of ship tackle, and other pur- 
poses as may he seen from the various testimonials. The applica- 
tion of this antiso])iio oil is most simple, and niay be performed by 
anyone, either by means of jin iron-bound brush or by dipping the 
wood into the fluid, and the impregnation will be all the more 
effective if the oil has b(‘en made w^arrn previously. One of tho 
eharaetei’Mics and essential advantages of Carholiueum Avenariu'* 
is its ready penetration inio tho wood, whiKt all substances pre- 
viously employed oiilj^ covered the surface, closed up the pores, 
and eonsoqueiitly accelerated the decay of the wood whenever the 
same was not sufficiently dry. (Vrholinenm Avenarius is neither 
liable to inflaimnaiion, nor does it contain poisonous ingredients ; 
applied either on dry or on green wood, it wdll gi^e tlie appearance 
ofstaiiiod wood with transparent v^eins of a nut-hrow'ii hue. It 
may be stored in tho original liurnds, or in any other suitahlo 
vessel for an indcfniite liino, if effieioiitly protected, without the 
least risk of deterionition. One ]K)und of (’arholineum Avonarius 
will cover a «5urfiice of about 8 square yards at less expense than 
any other mutoriul and at only one-sixth of the cost of adequate 
coating'* with oil paint which it fur surpasses by thi* permanency 
of its action, whilst, oven as compared with tar, it maintains its 
superiority, being les*- stiff and more capable of penetration than 
this latter, therefore more effective and economical at the same 
time. 

The Director-^ of the Palatine Railways have given the following 
tostiinoniaN : — “ Two hoards cut from one and the same piece of 
pine and of which for the sake of experiment, one was paint.ed 
with Carbolineum and the other loft unpainted, were buried in the 
ground, and after a la))sc of throe years examined. The result 
wab that the wood on which the Carbolineum bad been applied 
showed no sign^ of decay, whilst the other was found to be in a 
rotting condition." The General-Administration of the Indepen- 
dent C oiigo J^tato, IVjjartmcnt of the luterioi at Brussels, reports 
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tinder date of DomiibtT 4th, 188<5, signed. Strnuch, as follows : — 
“ Carbolineiim Avenarius keeps white-ants and other insects front 
piercing the wood for tlie purpose of depositing their eggs, and 
thus prevents its destruction. AVe h1«*o find that wood well im- 
]>regnated with this liquid is hotter able to withstand the influence 
of damp air. AVo therefore recommend the u.^o of Carbolinoum 
Avenarius for all (Jovernmont buildings, especially for those parts 
of the hou'^e'^ which come in contact with the ground." The Basle 
Missionary Trading (Company received from their factory at Man- 
galore the follow’ing report written in Octohor 1888 : — The trial 
we made with t^irholineiim Avenariiis ha*' hoen a success inasmuch 
a log of wood whicli we had brushed o\<‘r, once only with this 
fiiiid, w’as found intact, after hin iiig remained huried in the ground 
Irom November 24tb, 1885, to iJiine iJiind, 1886, wdiilst of a simi- 
lar log buried from the middle of February to Juno 22nd, and not 
treated with (Jarholineum Av<‘nariiis, half its substance was found 
destroyed by the action of whitc-ants.” 

AVherever the Caiholineum Avenarius has been introduced, it 
gained universal approval within a very short time), and is now 
used on railway*- : w'uggoiis, cars, telegraph poU*s, sheds, fences, 
and other w'oodem stmetmes ; shipbuilding ^ards and harbour 
ftructnr<‘s : 'vessels ; boats, cordage and ships’ tackle, locks, wooden 
bridges .and all kinds of wainscoting ; building and mining trades : 
for all w^ooden ])arts above and below ground ; farmers’ and garden- 
ers’ implonn'ut'., sucli as vans, carts, ploughs, water-casks, trunks, 
posts, piles, ])oles, iVc., Aic. The Carbolinoum Avenarius is now in 
almost universal use, and has everywhere met with the most flat- 
tering recognition by public bodies, and by the industrial and 
farming inlero-.t, j)roved by numerous testimonials from Govorn- 
ineiit and municipal authorities, railway directors and architects, 
many of such certiHcatos being founded on ten years’ trials which 
triumphanlly exclude the last doubt in the mind of every impartial 
observer as to the sterling and unsurpassed proj)erties of the Car- 
bolineum Avenarius, which is now supplied from three factories in 
daily increasing (juantities. All further encpiiries to he addressed 
to Mr. Paul Lechler, Stuttgart (Germany ). — Indian Afjriculturift. 


Mahouany ExrERiMENTs IN Soi’THEHN India. — The experimental 
cultivation of this importiant timber tree continues to receive 
particular attention in the Madras Presidency. From a report 
by Mr. J. S. Gamble, (’onser valor of Foreits, Northern Circle, on 
experiments carried out last year within bis jurisdiction, we gather 
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that altogether SiiJ lbs. of seeds were received by him fro® vari- 
ous sources, which were distributed in the districts of Ghinjam, 
Kistna, Nellore, Cuddapab, and the Nilgiris, between the months 
of August 1885 and January 1887. In addition to the above, 
1 ,200 plants in baskets were sent by the Director of Agriculture in 
October 1886, which were distributed between Cuddapah and 
Nellore. Full reports have been received from all districts except 
Gan jam. 

In the Kistna district, of the plants raised from seed, some 
1,500 were planted out at distances of 36' x 36' in the Weld plan- 
tation at Masulipatani, which covers an area of about 80 acres. 
The soil is described as sandy, containing a varying proportion of 
clay and slight traces of salt. The seedlings have thriven very 
well here, and now vary from 2 to 4 feet in height. In addition 
to the above, there are about 3,780 plants in pots in the nursery, 
which the Collector intends to plant out during the present rainy 
season. Other species of trees (among them Terminalia Arjuna 
and Cedrela Toona) have also been planted out with the mahog- 
any, and the two named are doing very well. This plantation may 
be considered one of the successful ones. 

In Nellore the results were not very satisfactory. Of 300 
plants raised from seed, 112 died, and the remainder were planted 
out in the jungle. These have not grown well, though they are 
described as still healthy and .strong. Of the 700 plants sent in 
October 1886, 468 were alive in January 1887. Out of a second 
batch of 10 Ihs. of .seed sent to the (’ollector in September 1886, 
only 562 plants were raised, of which 25 died. The reason why 
so fpw plants wore raised from seed is, that it was sown in sand 
instead of in good soil, and also because the Collector thinks it 
was received too late in the season. 

The most snti.«4factory results were obtained on the Nilgiris. 
No less than 13,300 plants were raised from two consignments of 
seeds in August and October 1885, and planted out in the June 
and November following, at an average distanoe of 22' X 23'. There 
were only 63 casualties, the rest being in flourishing condition, 
especially those in the bed of the stream. The height of these 
sellings varies from 18 inches to 4^ feet, while that of those 
on higher ground varies from 12 to 18 inches. In September 
1886 a further consignment of 10 lbs. of seed was received by the 
Collector of Nilgiris, which was sown at once, and gave 5,000 plants, 
out of 11,145 seeds, the sixth day after sowing, the rest of the seeds 
not having sprouted eten. This goes to show that more than 50 
per cent, of the seed w’as bad. No casualties have occurred among 
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these, and they are reported as being from 5 to 6 inches in height, 
and healthy. The Collector notes that a moist locality appears 
to suit the plants better tlian dry places, and this hint might be 
utilized to advantage in farther experiments. Mr. Gamble con- 
siders this plantation a decided success. It covers 100 acres, and 
a further note upon it is under preparation. We entirely concur 
with Mr. Gamble in the opinion expressed by him, that ^^the 
ex])erimental cultivation of mahogany had better perhaps in the 
future be confind to Sriharikot and the lower forests of the Nilgiris. 
It is of no use to make small plantations in a case like this ; the 
only way to really prove that mahogany can be properly grown, 
and to produce some result commensurate with the expenditure, 
is the work on a sufficiently large area.” 

In the Cuddapah district there are two plantations, and the dis- 
trict forest officer has submitted a somewhat full report upon them, 
which we have reproduced in extenso elsewhere, as it contains some 
interesting features. 

Taken as a whole, it must be admitted that the experimental 
cultivation of mahogany in Southern India has been attended with 
hopeful results. There is no roa.on why this tree, the wood of 
which is BO much valued by cabinet makers, should not become 
naturalized in this country. If the trees now being raised can be 
induced to produce fertile seed, it ought not to be such a difficult 
matter to naturalize it. There are, if we recollect rightly, some 
really fine specimen trees in the Eoyal Botanical Gardens, Seeb- 
pore. There is one tree in particular which struck us as one of the 
finest we have seen, it must be fully 80 feet high, with a girth of 
about 12 feet, approximately . — Indian Agriculturist. 

Thb growth or Bain Drops. — When several rain gauges are set 
up in the same locality, but at different heights, a carious fact usuallj 
presents itself. The quantity of rain that is falling on a given surface 
is shown to diminish with the height. This, according to ordinary no- 
tions of the supply of rain from the clouds, appears very paradoxical. 
Some meteorologists even question the accuracy of the rain gauge 
record. Thus Professor Cleveland Abbe attributes the difference to the 
action of the stronger winds to which the rain gauge is exposed when 
set high up. These, he suggests, carry the drops to one side, so that 
the higher gauge catches less than the lower one. 1 do not see how 
that accounts for the obsered facts, but they are easily explained if we 
reflect a little on the ordinary physical conditions of rainfall. I say the 
** ordinary'* conditions, not the exceptional conditions. One of these 
ordinary conditions is that the air through which the drops of rain fall is 
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fully Bftturated or even HUperaaturAted willi aquBons rapour ; and another 
ii that Uie temperature abore is lower than that below, and therefore the 
drops of rain coming from above are cooler than the air through which 
they are falling. ThiR being the case, each drop acts as a condenser to 
the vapour through which it is passing, and thus grows in size as it 
descends. This increase of tlie size of the drops has been well observed, 
and is not at all covered by Professor Abbe's explanation. The following 
is an experience of my own. I started on a soft day '* to ascend Ben 
Nevis. Rain was falling at Fort William. At about half way up the 
mountain there was a mixture of rain and sleet. Gradually the propor- 
tion of snow Aakes increased, and finally before reaching the summit, 
dry snow was falling. I have passed through the same series on other 
occasions. It would be the common experience of tourists, but for the 
fact that wo rarely start to climb a mountain in wet weather. The 
characteristic ^'niinbuH” or rain cloud is a cumulus or rounded cloud 
extending downwards in shapeless mass, cloud above, mist below. The 
whole cloud is supersaturated stratum of atmosphere in the condition of 
condensation and precipitation, the rounded upper surface indicating the 
upper boundary of this condition. Rain is produced throughout this 
cumulo-straius cloud at all elevations from its woolly summit down to its 
base, which very commonly rests on the earth’s surface. There are oc- 
casions when rain drops diminish as they fall. This must of necessity 
occur whenever the rain is formed above a dry stratum, lu such case 
the falling drops must rapidly evaporate. The north side of the Romsdal 
(Norway) is a magnificent wall of dark-coloured rock, ranging at the 
lower part of the valley from 2,0o0 to .3,000 feet in height. Over this 
are poured a multitude of cascades, sumo of tlicm mere threads of water. 
On a clear summer’s day the continuous sunshine warms the dark rock so 
effectively that some of tliose minor falls, after breaking as they all do 
into snow-like spray, vanish altogether by evaporation. 1 witnessed this 
on both of my visits to this valley on hot days of different summers.— 
W. Mattibu Williams, in the Gentleman a Magatine.'' 


Wk rend in “Natnro” that the Government of Ceylon has sanc- 
tioned the opening of a Forest School at Kandy, and we wish it 
every success. 
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THE FORESTS OF MANIPUR. 

Bij George Watt, m.d., f.l.s., c.i.e., 

Beporta on Economic Products with Gorcmment of India. 

Position and Plu/shal Features of Manipur, — IVom the Bay of 
Bengal, near Chittagong, a closel} -packed belt of mountain coun- 
try rises from the plum's of Bengal, Cachar and Assam on the one 
side, and from Buiiiu on thr^ other. Thi'^ wall extends through 
the so-called Chittagong Hill tracts to Manipur and onwards north- 
east to the Naga Hills, until it terminates in the Patkoi Hills and 
the Bhutan Himalaya. Manipur is thus the middle portion of this 
highland country, and lies within Lat. 24° 13' and 25° N. and 
Long. 93° 10' and 94° 50' E. It is tra\ersed by a bewildering 
series of approximately parallel ranges which trend S. W,, and are 
every now and then knotted together by transverse spurs in the 
vicinity of the culminating peaks. Within these ranges a num- 
ber of valleys are hid, the largest and most southern being the 
valley of Manipur proper. This ib inhabited by the race of people 
known as the ManipurN (or Meitheis as they call themselves), while 
the surrounding hill tracts are peopled by various races of Nagas, 
and recently by certain invading Kukies or Lushais. These Nagas 
and Kukies speak some twenty entirely different languages — a fact 
which may be accepted as indicating the ancient subdivision of 
the State into small isolated tracts of country inhabited by antago- 
nistic races. The total area of the territory is about 8,000 square 
miles — the valley proper comprising only some 650 square miles. 
The entire population of the State has been returned at 139,000, of 
whom 65,000 are Manipuris, It has been estimated that otrt of 
the total area of the valley proper only about 200 square miles are 
cultivated, while 400 square miles of rich soil, of almost perfeotly 
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level land, hnvin^y a moan altitude of 2,570 feet above the sea, re- 
main to bo brought under cultivation, together with an amoant of 
billy cnltorablo land of which no calculation ba« yet been made. 
The Nagas, like all other liill tribcn, cultivate the «»lopos of the hills 
— terracing laboriously tho land near their villages. They seem to 
have been driven to the crests of the hills through persecution, since 
evidences exist everywhere of a former more extensive cultivation 
on the lower slopes and valleys — parts of the »State now almost en- 
tirely covered with rich grass and inhabited by wild animals. One 
cannot think of a more favourable region for tea cultivation. Miles 
upon miles of rich land, s^ni)erior to anything found in Cachar or 
Assam, exist every\^hel‘e in thi-> lovely country, while, in justifica- 
tion of this opinion, it may bo added that forests of wild indige- 
n ons tea are to he seen throughout the eastern and north-eastern 
divisionT^of tho State. Wilhin tho valley numerous low rod clay 
hills exist that were once covered wdth pine (Finns hhasiana) and 
other trees, but these by a slovenly and destructive policy have 
all been removed and not replaced. Tho hills further up are thick- 
ly wooded, but tho migratory Nngas and Kukics are annually 
effeoting terrible havoc on the forests, tho jhuming system of cul- 
tivation being everywhere permitted. Trees that have taken per- 
haps a hundred years to grow are ruthless I 3 ' howm down and 
burned, in order to clear small plots of ground which are cultivated 
for one or at most two years and then deported. Forest fires occur 
annually, and even the valleys are periodically burned, thereby 
utterly destroying all chances of natural reforestation. 

But to convoy an impression of Manipur sufficient to afford a 
key to its interesting flora, w'o mu«t endeavour to give a more 
perfect idea of its mountain and river systems. About four days’ 
march to tho north of the capital, the frontier bordering on the 
Naga Hills is reached. All along this journey tho parallel hills, 
to which 1 have alluded, are seen to ascend higher and higher to- 
wards tho transverse ridge which forms the frontier and great 
water-shed between Manipur and the Naga Hills. The rivers on 
. the western side of Manipur finally escape into Cachar, those that 
traverse the Naga Hills into Upper Assam. 

The Khasia and Garo Hills of Assam springing up from the 
banks of the Brahmaputra stretch east, through tho ranges known 
as tho northern Cachar Hills into Manipur and the Naga Hills, 
abutting at the great transverse water-shod which is extended still 
further east into Burma, until it terminates in the lofty peak of 
Sarameti, 12,600 feet in altitude. The Assam arm of this transverse 
mountain system thus separates Upper Assam from Caohar, and com- 



TUB F0RB8TB OF MilllPDE. 


>99 


pleios tl^ isolation of the waters of tho Indo-*Bamian region. But 
this curious bifurcation of the mountains of Eastern I^ia (sopth 
of the Himalayas), exercises also a great restricting influenoe over 
the vegetation at the same time that it largely controls the rainfall. 
To understand this, wc have but to recollect that the rainfall on 
the southern faoo uf tho Kliasia Hills at Cherrapunjf is 474 inches 
annually, while a few miles off at Shillong it is only 84' 8 inches. 
Throughout Manipur a similar erratic distribution occurs, being at 
one place but a third of what it is at another only 17 miles distant. 
Passing east along this wall — (a wall to tho south, but pjaotioally 
parallel to the Iliinalayus, and trauhvorso to the series of ranges 
which extend to Chittagong) — ovidonces exist everywhere of the 
influence of tho great triangles formed by the mountains which 
throw the waters south through Manipur, south-west through 
Cachar, and north through tho Naga Hills, into Assam. The 
moisture-laden clouds from tho Bay of Bengal pick up more and 
more water as they pass over the rivers and marshes of Eastern 
Bengal, only to dash their torrents against this transverse wall 
which intercepts the clouds on their way to the Himalayas. But 
on advancing north the cloud> are caught up in the numerous 
parallel vaHeys, and arij thrown this way and that, and so broken 
up that the rainfall in one locality, often not more than half a mile 
from another, may be quite different. These local modifications of 
rainfall have their exact counterparts in tho forests, the greatest 
possible contrast occurring on the two sides of a peak or spur. 
The average annual rainfall of tho valley of Manipur proper is 
perhaps about 411 inches, but it is much greater on the hills. 

Tho mountain ranges on the ea.slerii .side of Manipur and the Naga 
Hills are so compact, that the rivers have to struggle for a long 
time before they can find their way into Burma. A few streams^do, 
however, artificially cut their way through these ranges ; and thus 
Manipur is ultimately drained west into the Barak — the river of 
Cachar — and oast into the Ningtlii or Upper Kyend-won, one of the 
head streams of the Irrawadi, Tho groat transverse range or water- 
shed which divides Manipur from the Naga Hills is not, however, the 
only connecting link between the Manipur parallel mountain ranges. 

1 have already remarked that those ranges are knotted together 
by spurs from tho culminating peaks. These cause tho rivers that 
have been flowing south or south-west to ho deflected back to flow 
for the same distance north-east, only to meet other spurs round 
which they escape to resume their south-westerly direction. One 
may stand on a ridge and admire the glistening silvery streams on 
either side so near, that in fancy a stone might be dropped into < 
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their eddying pools ; and yet tibese waten are one and the same 
flowing in opposite directions. This picture is repeated time after 
time, each day’s march bringing the traveller to the shoulder of a 
hill where he stands amazed and puzzled as to his own position. 
No country could be more troublesome to the explorer, and it 
requires the most careful observation to preserve a record of the 
day’s wanderings. The river basins, usually so convenient a mode 
of preserving such a record, are altogether misleading. In one 
day two or three rivers may be crossed, one flowing north and the 
other south. I may illustrate this fact by tracing the course of the 
upper stream of the Barak. This wanders up and down through 
the series of parallel ranges which form the western wall of Mani- 
pur before it finds its outlet into the plains of Cachar. In follow- 
ing its meanderings wo shall obtain a conception of the western 
mountain ranges ; and as these are densely clad with forests of a 
kind altogether distinct from those found on the eastern side of 
Manipur, it would in any case become necessary to devote some 
time to the study of these hills. The writer, in a paper read before 
the Anthropological Society of Great Britain, has described the 
scenery and rivers of the western wall of Manipur thus : — “The road 
from Cachar to Manipur passes over nine nearly parallel ranges, and 
these constitute the western wall of the valley. This road is carried 
by giddy cane suspension bridges across the deep and blue rivers 
which flow between the hills. These bridges arc in many respects 
unlike the platted bark bridges of the Himalaya, being stronger 
and more durable. A long cane (the scandent stem of the palm, 
Calamus Eotang) 300 or 400 feet long, is carefully selected and 
drawn across the river. This, stretched at each end dVer a natural 
roo^, or a masonry or wooden pillar, constructed for the purpose, 
is fastened by beams efriven into the ground beyond the pillar. 
A second or even a third cane is similarly stretched across, and the 
belt formed by those canes is thereafter platted into a pathway of 
about a foot in breadth. The pillars are then carried to a further 
height of () feet, and two other strong oanos are stretched across 
from the top of these pillars and about 3 feet apart ; these are fastened 
by more distant beams into the ground. A small doorway is left 
in the upper portions of the pillars leading to the pathway. By 
means of a carefully selected set of canes cut so as to leave at one 
extremity a V-shapod stump of a branch, the upper suspension 
oanes are bound to the pathway by the V-sha*ped end being hooked 
on to one of the upper canes and carried below the pathway and 
tied to the opposite upper cane. The next one is hooked on to the 
opposite cane, then carried under the pathway and tied to the 
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other suspenBion. In ibis vay tha snspeiiHion oanes are securely 
bound throughout the entire length of the bridge to the pathway, 
nnd while with the weight of the passenger the bridge curves and 
sways to an alarming degree, it is impossible to fall off the tunnel- 
like structure through which the traveller has to pass. Some of 
these bridges providing for the great rise in the rivers during the 
rains, are carried much a** 50 feet above the ordinary level of 
the water, and while a giddy sensation is caused by the water 
being seen to flow beneath the f(»et — a sensation as if running 
violently up the stream sideways — still at all seasons of the year, 
the river'' of Manipur may he crossed in safety.” 

‘‘To illustrate more loreihly the dec]) gorges which cut up the 
mountainon*! tracts of Manipur, it may be hero added that on the 
road from (^acliar to Manipur the following largo rivers are cross- 
ed : — The diri, the Makru, the Ihinik, the Irang, the Lengba, and 
the Limatak, in a journey of only about 80 miles. So deep are 
the gorges in wdiieh thc-o rivers flow to the south, that in most of 
them the sun set." on the river*) some hours before its golden tints 
have faded away from the forest-clad summits of the hills which 
cast their gloomy shadows on the cJ«ep and still wat(‘rs. Nothing 
could more forcibly d<^pict the configuration of Manipur than a 
history of its river^ and their contortions before they arc permitted 
to escape to the plains below. The Burak, the largest and most 
important river of the country, for example, rises N. E. of the 
Makru and Irang rivers, and flowing S. W. then N. E. and turn- 
ing AV. N. AV., it resumes again its JS. AV. course, thus sweeping 
round the head stream^' of the Irang and Makru. Again flow- 
ing S. E. it receives in iis course in addition to the Makru several 
small streams ; next the Irang ; still pursuing a southerly course, 
it receives the Tej)ai, which flows north from the Lnshai country 
to join it ; at this point it makes a sharp bend and flows nearly 
due north until it receives the waters of the Jfri ; after which it 
enters British territory and flows west through C^achar. This is 
a brief history of the river system within the western wall of 
Manipur, a wall in which the Barail constitutes the most lofty 
range. An illustration of this kind shows how closely the moun- 
tain tracts of Manipur are packed with parallel ranges of hills and 
deep gorges.” 

This western wall terminates on^tho great water-shed, having 
Japvo in the Naga flills as its culminating peak, 10,000 feet in 
altitude. Within this wall of parallel ranges numerous higher 
peaks occur with connecting spurs, which gather the ranges to- 
gether like a great cobweb, and throw the rivers backwards and 



206 


TBB FOEB8TS OF MANIFDB. 


forwards. The view seen from Japvo or any other lofty summit 
presents a vast undulating country, from which numerous grace- 
fully conical peaks seem to ascend. The eye is unable to discern 
from a distance that this undulating region is a closely-packed 
mass of ranges, which are severed by the streams into deep dark 
gorges sinking almost precipitously for 2,000 to 4,000 feet before 
the dark green and sullen waters are reached. A few days’ march- 
ing across these ranges (and the roads such as they are, all stub- 
bornly do cross the ranges) soon conveys a practical conception 
of the character of Manipur. 

From the foregoing observations, it may have been inferred that 
I desire to speak of Manipur as consisting of three well-marked 
regions, rw., the western waltj the central undulating region of low 
hills and vallegs^ and the eastern wall, 1 shall now deal with each 
of these divisions separately. 

(1). The western wall. — Starting from Cachar on a journey 
to Manipur, the traveller proceeds by the Government road across 
a level plain nearly duo east until the Barak river is reached. 
This has to bo crossed by small native boats, although in the hot 
season the sandy expanse of half-a-mile may bo even forded. 
Beyond the Barak, at the village of Luckiporo (14 miles from 
(jachar, or as the town is more correctly called Rilchar), the first 
distant view is got of the Manipur Hills ; for during the march 
hitherto, the northern (jachar Hills to the left have occupied the 
attention of the traveller. These Munij)iir Hills are by the people 
of the plains known as the Kula Nagas, but by the Manipuris they 
are the Owliy-nanglong. They rise up like a dark '\all, well deserv- 
ing the name “ Kala,” and completely cut off the eastern view. 
Immediately on leaving Luckiporo, the road enters the low undu- 
lating hills known as the Hurung, beyond which a tract of country 
has been cleared for tea planting. On. the hotter exposed rocky 
situations the shrubby feature of the Ra jniahal Hills occurs — Wood- 
fordia Jloribuyida, IMlcleres hora^ Justitia Adkatoday and such 
other well-known plants abounding. Few, if any, trees are met 
with, that appear indigenous, although moringa, jack and mango 
are cultivated ; and near the villages, the bamboo planted for 
shade, grows magnilicently in tall gratefully shading avenues. In 
the more shelt(‘rod nallas which have ai)parently l>eon denuded 
of their trees by the planters, but otherwise left wdth their rich 
vegetation — a profusion of ferns and grasses — a new and surpris- 
ing feature exists in the tree ferns and large-leaved curonmas with 
a species of maruntu (called by the natives murta). The last Tea 
Plantation is that known as the Jiri Ghat, from its bordering on 



THE rORESTB OF MANIPUR. 


297 


tlio river of that name. Tlie Jfrf river constitutes the frontier of 
Manipur, and separates the State from British territory. Durmg 
the dry weather it is fordable, but in the rains it swells until it 
Hssnnies the form of a great seething rapid stream some 40 yards 
wide. On the further side ascending the hills to the north and 
south a vast expanse of forest land is seen to extend. This is 
known as the Jiri forest — the only forest in Manipur from which 
timber is obtained. Tbe other forests are too far away to be 
of any real use, and even in the Jiri forest the difficulty of re- 
moving the timber is very great. On crossing the river the 
road plunges into the forest, a long straight path through u 
dark, damp, flat expanse, carrying the traveller to an open glade 
where the jfrf river is again met with after having made a great 
bend to the cast. Every now and then the road approaches the 
imniodiato bank of the stream which flows silently along its deep 
bed almost liiddon by tall overhanging grass. Of the whole 
journey to Manipur, the part through the Jirf forest is the most 
difficult. Numerous streams flowing in damp muddy channels 
have to be crossed, and while the country does not ascend so as 
io reach above the malarial influonoc, it undulates sufficiently 
to make travelling troublesome. In November when I passed 
through the forest, the river and its tri])Utary streams were all 
swollen, and at the same time a torrent of rain was pouring, 
which rendered the march as miserable as possible. On my re- 
turn journey in May, I had also the misfortune to find it raining 
as bard as on tbe former occasion. Collecting specimens became 
thus an impossibility ; but a diary was kept, and notes pre- 
served of the trees and shrubs seen during the march. To the 
south of the road, it is generally stated that the chief tree of 
this forest is Ficus elastica, from which a considerable trade is done 
in caoutchouc. This fact is so uniformly repeated by all writers 
on Manipur, and was so consistently affirmed by all tbe natives 1 
consulted, that there seems no doubt on tbe subject. Still 1 did 
not observe a single India-rubber tree in the part of the forest 
which the road traverses. Of the trees and bushes recognised, the 
following may be specially mentioned : — Villenia indicay and a 
little higher up (mot with near the bamboo forest of the next 
day’s march), Dillenia pentagyrua^ its monstrous leaves contrasting 
graoefuUy with the feathery clumps. Thespeaia Ijampasy an elegant 
shrub with largo yellow cotton-like flowers, is common in these 
forests, and re-appears again after the whole of Manipur has been 
crossed (say 200 miles due oast) in the forests within tbe basin 
of tbe Ninghti. Along with T, Lampasy and abounding on the 
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damp muddy rivulet courses, occurs the bush Kydia calycina^ and 
in the drier parts of the forest its associate Helicteres Isora, Over- 
head Pterospermum acerifolium spreads out its large maple-like 
leaves, and though not in flower, looked wonderfully well as seen 
from the higher undulations breaking the monotony of the heavy 
dark green foliage of its associates. On the return journey its 
long erratic flowers spread their foetid odour everywhere ; but on 
that journey, interest was mainly concentrated on the dense clumps 
of the sacred ^Asoka* tree— >Saraca indica. I had previously been 
familiar with this tree only as a garden plant in Calcutta, but 1 
was charmed with its large modestly retiring clusters of elegant 
orange-red flowers seen below its deep glossy foliage. On the 
march up to Manipur these clumps of sombre foliaged trees were 
puzzled over, as from their not being in flower, they were not 
recognised. Not far off on the higher slopes, Derris rohusta 
reared its head, displaying in profusion its elongated racemes of 
wliite flowers. Close by, also on the return journey, I was de- 
lighted to come across u new Bauhinia^ which 1 named in my 
diary Bauhinia tenuiflora. As this species has not yet been pub- 
lished, it may be as well to give here a brief description of it. It is a 
large scandent bush, almost taking the place of Bauhinia Vahlii of 
other forests of this character, the whole plant having a thin fer- 
ruginous pubescence, especially on the young leaves. Leaves 9- 
nerved and about cleft on the apex. Inflorescence elongated, 
a corymbose-raceme, which as the flowers fall off boors below pro- 
minent scars. Flower stalk fully an inch lon^, and calyx tube 
from li to 2 inches — these two structures giving the flower an 
elongated tubular a|)pearanco possessed by no other Indian species 
of this handsome genus. Indeed it rx'^scmbles most the Chinase 
species B, corj/mhom^ a fact of some interest, since a Chinese, or 
perhaps more correctly, a Malayan influence becomes more and 
more visible on wandering eastward through the Manipur State. 

Every half mile forward the lorest changes its character as the 
country ascends. Masswnda ylabratUy an extensive climber, flaunts 
its long, white, leaf-like sepals over every hush and tree. The eye 
is gladdened with the flowers of Tabermvmoniana coronaria (a 
familiar feature of the gardens of Bengal), with the clusters of 
white scented flowers of Ixora nigricam — a form of the plant 
which, in the character of the calyx, was found to differ so much 
from the typo of the species as to almost justify its receiving a 
variety name. Muascenda frondosa and M, inacrophyUa^ while 
less ambitious than Af. glahrata^ were on the return journey seen 
to speckle their surfaces, glow-worm-like, with their showy white 
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floral leaves. Alon^ witb these hubhes, the fetunted tree of 6'aw- 
ranja Roxhurghii made its appearance — the first representative met 
with of the great family of the tea plant. As seen in these 
forests, this plant was devoid of ihe ferruginous tomentum usually 
ascribed to its leave-". Soon however it became associated with 
its near ally Artinidia, and a form of that genus which I first took 
to be A, callosa, hut on comparison in the herbarium found to 
be a well recognisable variety, if indeed it should not be regarded 
as ^\orthy of a specific jiositiou. Meliom ^danaia ^ a sm.'dlish tree 
with long ]>innato leaves gave a new feature to these rich ever- 
green forests which wa^ gre.ifly enhanced by the appearance of two 
species of Klaocarpus, I'u., 12. anianus and K. lancmfolius. Both 
these trees are exceedingly handsome — their delicately fringed, 
droojiing corollas being ([iiife unlike any of the oilier flowers seen, 
but the former ha^ a scientific interest woithy of being here re- 
corded. Hilhorfo 12. aaianiis has been sup])osod to be confined to 
the southern provinces and the v%'est(‘rn ])eninsula, and distributed 
to (Vylou, hut not met with in the eastern side ol India. 

(2'o hi continued). 


IMPROVEMENT FELLINGS IN THE DEIIRA DUN 
SAL FORESTS. 

1. — Object of these tellinus. 

The growth of these forests is irregular, consisting of old hollow 
or diseased trees, badly grown, crooked, deformed saplings, many 
of them unsound, together with a certain proportion of straight, 
fairly well-grown stems, all of which, however, cannot be esti- 
mated as sound. The causes of this state of things are sufficiently 
obvious — ill-treatment in the jiast, removal of the best mature trees 
in the days of wholesale contractors, forest fires from time imme- 
morial, grazing, climbers, (kc. It is our duty as a Government 
Department to endeavour to improve these forests, and to band 
down to posterity a large supply of well-grown sound timber. The 
object of these fellings is to do this. It is quite certain that this 
will also have the effect of largely increasing the revenue. 

11. — Necessary orerations. 

The necessary operations required to effect our object are as 
follows ; — 

1. Fire protection and limitation of grazing. 

2 g 
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2. (Miinlier-cutting. 

3. Marking troes for sale. 

4. Sfllin^ and removal of* the produce. 

5. ( \if ting-hack and girdling. 

♦I, Disposal of the material resulting from No. 5. 

AVe \^ill now take each of these heads in turn : — 

1. These forests were first protected again^^t fire in 1878 : they 
have consequently had the advantage of ten years' protection, and 
the result is a vast increase in the number of young seedlings and 
saplings which are sound ; in other words, there is a sufficient 
amount of advanc(wgrowth to justify us in marking the fellings. 
The means by which fire protection is ensured are described in 
Mr. Fernandez's “Manual of Indian Sylviculture,” (pages 433 
et seq*) and need not be repeated here. 

Cattle are admitU'd to grazing in limited numbers during a por- 
tion of the year from the 1st July to the commencement of the 
fire season. 

2. The next operation is climber-cutting. The two chief climb- 
ers in this forest are maljhan (Bauhtnia Vahlii) and ganj (Milletfla 
aurivulaia). The damage done by climbers is described in the 
“ Manual of Sylviculture,” pages *18 and 80 — 82. 

Climber-cuffing must be done at a time sufficiently previous to 
the felling that the climbers may become quite rotten by the time 
we wish to fell the trees. Experience shows that one full year 
may be a sufficient lapse of time to effect this, but it is safer to 
leave an iiiterAul of two )ears» between climbor-cutting and tree- 
felling. Tbu'' a coupe, over which climbers were cut in Novem- 
ber — March 188o-8t), would ready for felling in November 1887. 

Hy that time the climbers would be quite rotten. This is a sim- 
ple operation, and need not dwell upon it longer. The nearer 
the climbers are cut to the ground the better, as it is gives leas 
support to the new growth, and the top of the stool sbonhl be 
damaged as far as practicable, without wasting too much time on 
it, by smashing it with the head of the axe. Any new re-growth 
of climbers that aj)poars will be dealt with in the outting-back 
operations. Xhcro is some chance of the bark of Millettuf being 
utilized as pa])er-making stock, and a possible sale of this material 
should he borne in mind. 

Climber-cutting has to be done methodically under proper super* 
vision, and it may well be done in April and May, as then we have 
a gang of men ready to hand in case of forest fires. 

3. The next operation is the most important of all — ^marking 
the trees to be felled. The marking is done with the divisional 
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hajnmer^ and every tree marked becomes the property of the pur- 
chaser of the coupe. Our five or six years* experience in this 
matter has enabled ns to lay down the following rules 

RuU L — No tree, whether sAI, sain, or kukat, under 6 inches 
diameter is to be marked. First, as regards sdl and sain, this dxa^ 
meter of 6 inches, or girth of a foot and a half, is considered to be 
the maximum size above which sal and sain cease to send ont useful 
coppice-shoots. No doubt the^ will coppice above this size, espec- 
ially sain, but we then get a great number of shoots surrounding 
a largo stool : they are hence weaker. What we want are one or 
two **hoots on a ‘Uiall *< 1001 , because in these forests, owing to the 
quantity of set^dlings in the adcance-growtli, there is no interest in 
obtaining any growth which will not eventually resemble a seed- 
ling. Now the cutting-buck cannot be done by the purchaser, and 
it mu**! bo our work to do this : hence we cannot sell smaller sap- 
lings than this, or we might los(‘ the re-growth altogether. Finally, 
the small saplings that have to ho removed are very numerous, and 
we do not want to swell tho total number of trees offered to the 
buyer by a large ainoimt of almost worthless individuals. Al- 
though at the sale the tree^ are classified aocording to tho size, the 
piirchii^er may be tempted by tho large number to offer more than 
the coupe is worth. At ono time wo gave these small saplings 
; hut there is no reason why this should be done, and 
the better plan is not to mark them now, hut to remove them in 
the subsequent cutting-back operations. 

Secondly, as regards kukat, there is no reason why these trees 
should not be marked, as wo want to got rid of them and do not 
require a coppice-growth ; but the marking and girdling of bo 
many small trees take a longtime and detract the attention from 
the more important ojKU'ation of choosing the larger trees to he 
marked. They are worth very little to the purchaser of timber, 
and the correct principle is not to sell him such small and valueless 
material. We can get rid of them by girdling or felling in the 
subsequent operations. 

E^eption , — ^At tho same time, if we notice kukat saplings over- 
topping and suppressing sound and 6traight-grow|^ s4l and sain 
seedlings, then we should girdle thorn, and also mark them with the 
hammer. But it must be remembered that we shall return to tho 
coupe three years hence, and, unless the operation is a pressing and 
urgent neoenity, it bad better be neglected. 

Rule 11. ^Any kukat tree that is suppressing, either directly or 
by lateral action, a M or sain, or is likely so to affect a sil or Bain . 
within the next few years, must be girdled and marked. 
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Exception , — Certain trees that yield elephant fodder, snch as the 
various figs, may bo spared within n reasonable distance of the 
various camping placos (say two miles). Also it will be as well to 
spare all individuals of Terminalia Chehula on account of the fruit 
it yields. 

liule IIL — Other kukat trees, besides those immediately sup- 
pressing or injuring sdl or sain, may be marked and girdled if 
they have a low dense cover like dhamin (Greivia sp.), or, if there 
are several in one group, we may mark some of them in the 
hope that seedlings of better species will produce themselves un- 
derneath. 

Rule 1 V , — (Sdl and Sain). — No growing tree in the prime of 
life is to bo marked if it is straight, well-shaped, and completely 
sound and will not deteriorate during the next fifteen years. 

The more we store up such trees — unhappily not very common— 
the richer fund are we laying up for the future. 

Rule F. — (Sdl and Sain). — Every tree which cannot improve 
during the next fifteen years, or which is now hollow, unsound, 
decaying, crooked, forked, &c., should be marked, subject to the 
proviso of 

Rule VL — No tree is to be marked the removal of which would 
cause a blank in the forest or increase an already existing blank ; 
or in those localities exposed to frost, unless the advance-growth is 
sufficiently high not to suffer from frost (10 feet at least). 

Rule VIL — Trees growing on the sides of a ravine, or at the 
head of a ravine, or on the edge of a cliff’, should on no account be 
marked for fear of erosion. 

Rule VIII , — We shall very likely find several sdl and sain trees 
growing so close together that they interfere with one anoth^*s 
growth ; in this case, although they may not fall under any of the 
above heads, we must remove some of them in order to admit of 
the better growth of the remaining trees. This can bo only done 
by inspection and conside^iion on the spot. We must, of course, 
remove the worst ones. 

The method of recording the trees marked and the manner of 
marking and measuring them can only bo learnt in the forest 
itself. 

^ 4. The trees are marked during the working season, generally 
from December to March, and are sold by auction in August to the 
highest bidder. They are now sold altogether — sdl, sain, and 
kukat in one solid lump. The purchaser is allowed twenty months 
in which to fell and remove the produce, and his operations last 
till the end of May in the second year after the auction. 
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5. It is then too late in the season to do any cntting-baek, so 
this operation is not oommenoed till December or January oT the 
next cold weather. 

The felling and export operations have broken or bent a large 
number of seedlings and saplings of s&l and sain, and we have, 
besides, all the saplings under 6 inches diameter which were left 
in the marking. We now deal with these two categories at 
once : — 

Rule L — All unpromising seedlings and saplings of sdl and 
sain should be carefully cut back in accordance with the instructions 
given in the Manual of Sylviculture,” under Coppice, pages 401 
— 405 . 

Exception, — If we find such growth under tall sound trees of 
the same species, then wo leave it untouched, as their re-growth 
would not prosper under this taller crop. 

Rule TL — The kukat saplings and young trees under 6 inches 
diameter may either be girdled or cut down about 2 feet from the 
ground (so as not to coppice). If it is found necessary to remove 
larger kukat, they should be girdled. 

But as wo must not create blanks in the forest, this rule will 
only apply to cases where young seedlings or saplings of sil or 
sum are found underneath, and not even then in frosty localities, 
unless the better growth is above the reach of frost. 

Exception, — Wherever we find straight young saplings of kukat 
timber species (Jaman, Anogeissus, Haldu, Dhamin, Lagerstroe- 
mia,) which are not actually suppressing s41 and sain saplings, we 
may leave them untouched, or we may even cut back unsound 
specimens of these trees under one foot girth, in places where they 
are isolated and the re-growth will not interfere with sal or sain ; 
but this should be carried out in moderation. 

Rule IIL — All climbers are to be cut ; wherever small enough 
they are to be pulled up by the roots, "In some cases a re-growth 
will have sprung up from the old stumps of climbers originally 
cut, and numerous pre-existing seedling climbers will have deve- 
loped. This is the opportunity for getting rid of all such. 

6. The material which results from the last^entioned operation 
should be dragged to tbe nearest export line and placed in stacks, 
assorted. The small poles of s41 and even kukat are generally sale^ 
able. The smaller branches must be left on the coupe, and, when 
dry, their export will be undertaken by fuel purchasers ; but no 
carts should on any account be admitted. 

The following statement shows the various operations simul- 
taneously going on in five adjacent coupes ; — 
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Series of Coupes* 


E. 

D. 

B, 

A. 



C. 



A. — Climbers cut in January 1885. 

Trees marked in January 1886. 

Trees felled from November 1886 to March 1888. 
Subsequent operations in January 1889. 

Thus in January 1889 we have the following operations going 
on ; — 

Cutting-back and girdling in A. 

Tree felling in B and C. 

Tree marking in D. 

Climber-cutting in E. 

Dehra Dun : A. Smtthibs. 

April 1888. 


DOES THE CUTTING DOWN OF A FOREST ON A HILL 
DECREASE THE QUANTITY OF WATER GIVEN 
OUT BY THE SPRINGS AT THE FOOT OF IT ? 

The above question would generally be answered in the affirma- 
tive, though in a late number of the “ Forester *’ it was stated that 
a Madras official held the opinion that ic made no difierence what- 
ever to the springs. My object in calling attention to this subject 
is to point out to the Professors of the Forest School at Dohra 
that they have at their very doors the means of helping to settle 
this question. The water used for drinking purposes in Dehra is 
carried from springs at a place called Nalapani, some 2} miles 
north-east of Dehra. The springs are in fact at the bottom of the 
hill, on which stood the fort of Kalunga, the taking of which from 
the Gurkhas under Bulbhudr, in the latter end of 1814, cost the 
British Army the lives of General Sir R. R. Gillespie, 8 officers 
and 60 men, besides of wounded 22 officers and 849 men, many of 
whom died afterwards from the wounds received. 

When visiting the site of this fort it is very difficult now to 
realise the state of things that took place there in 1814, all is 
so peaceful and quiet all around ; but feelings of indignation will 
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arise at the bad management that cost so mnoh life and suffering ; 
but it is not the bad management of former times alone that aronses 
ipdignation, very bad management is as evident now, but instead of 
men being destroyed, it is trees that have been destroyed, for the 
whole of the hilltibove the springs, has been ruthlessly swept clean 
of the sal trees that u^ed to cover it, there is no reproduction, and 
the top and the upper slopes are being ploughed up, and the only 
source of sweet water for a progressing town like Dehra is being 
partly ruined for a little paltry gain. 

In 18W1 a ‘scheme was worked out by the then Executive En- 
gineer of the Dun Canals to bring the water from these springs 
into the town by pipes, and covered channels. He gave the supply 
as being in April and May 11,812 gallons daily, and in December 
and January 11^138 gallons, so that taking the population of Dehra 
at 10,000, this supply gave only 1'18 gallons per head in the hot 
season, and 2 in the cold season. This water would about do for 
drinking and cooking purposes ; but for the drinking water for 
cattle, washing and other household purposes, the Raspnnna water, 
which flows through the town in open channels, must be used : this 
water, it can be easily understood, gets very foul before it gets far 
through the town ; the drinking of it without first boiling causes 
goitre, in the rains it is half mud, and it is so hard during the dry 
weather that it is not a pleasant water to wash oneself with, even 
with the aid of Pear’s soap I ! 

The Executive Engineer proposed to build retaining walls at the 
springs, and so collect all the water into a masonry tank, and he 
hoped that this would increase the supply by some 25 per cent. 
At this time nothing further was done for want of funds, and the 
scheme was allowed to remain dormant till 1884, when the present 
District Engineer remodelled the alignment of the pipes, and 
cheapened the cost. In sending up the estimates he remarked as 
follows : — There is an undoubted diminution in the actual dis- 
charge of the Nalapani springs, but this is certainly due to the 
whole of the trees in the neighbourhood of the spring having been 
cut down excepting a few trees close to the source), but as 
young trees are already springing up, it is expected that in a few 
years the supply will be as full as ever.” He gives the mini- 
mum discharge as that on the 11th of June, 1884, when there was 
8,640 gallons per day, and the maximum on the 2nd August, 1884, 
51,050 gallons. The difference in discharge daring May and Jane 
is not much, so the loss in the minimum supply was 3,172 gallons 
per day, or nearly 27 per cent., all owizig the cutting down of 
the trees. Lost year the imponnding warn ^pd tanks for the head- 
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works were completed ; and the supply taken on the 18th of June 
this year was 10,281 gallons per day, being an increase of 19 per 
cent, over the measurement made on the 11th June, 1884. l^is 
increase is clearly due to the construction of the impounding walls 
to a depth of 8 feet below the surface level ; and is only a little 
less than what the Executive Engineer expected it to bo. It cer- 
tainly is not duo to the growth of trees that the District Engineer 
looked to, to increase the supply, for though the trees were cut 
down 5 or 6 years ago, there is no reproduction whatever, the 
stumps of the sAl trees are dead, part of the ground has been 
ploughed up ; on part the usual scrub bushes that grow anywhere 
are dotted about here and there, while just above the springs there 
is a very large patch without an atom of vegetation of any kind on 
it ; this is said to have been the site of a cholera camp of the Gur- 
khas last year. 

The whole of the 10,281 gallons per day is not to go into Dehra, 
a small spring, giving on the 18th Juno 835 gallons per day, is'left 
for the 12 villages near the springs, so that 9,446 gallons per day 
will be taken to Dehra for the 10,000 inhabitants ; this is far too 
little, especially as it is believed that there are more inhabitants in 
Dehra now than there were when the estimate of 10,000 was made 
in 1880, and the number is rapidly increasing. The Municipal 
Board should at once take up, under the Land Acquisition Act, 
the land of this hill, and make it over to the Forest School, to be 
replanted with b 41, and preserved and studied. As the pipes now 
being laid discharge the water into a reservoir a short distance 
from the Forest School, there would be no difficulty in keeping a 
record of the supply, and the Forest Department would by and bye 
be able to prove that the forests, lands and springs in the North- 
Western Provinces act in a natural way ; and not contrariwise ” 
as they are made all to do in the benighted Presidency. 

A. C. 

NOTES ON THE SMALL BAMBOOS OF THE GENUS -4 
ARUNDINARIA, 

» 

Of the genus Arundinaria^ which includes, according to the 

Genera Plantarum, also Thamiwcalamns, there are ten fuUy 
described Indian species, besides four which have only so far been 
named from leaf specimens. Of these fourteen species, one is 
South Indian only, one Burmese, and three occur in the North- 
West Himalaya, all of them extending eastwards into Sikkim. 
Eight species, inclndmg these three, are found in the North-East 
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Himalaja, one of them ooonrring in the Ehnsia hilb also, making, 
with four endemic species, five for that looaliiy. They are. all 
small reed-like bamboos, bnt one or two of them, such as A, rao§^ 
mosa and A, Hookeriatui have occasionaUy culms of over an inch 
in diameter. 

The following analysis, based upon that given by General Munro 
in his Monograph of the Bambusoffi,” will serve to identify 
the nine fully described kinds, which occur in the Western Pen- 
insula. 

Brunches of the inflorescence without bracts. 

Loaves and flowers on the same culm. 

Style 3-fid. Transverse vcinlets very 
conspicuous — 1. A. raoemo^a. 

Style 2-fid. Transverse veinlets conspicuous. 

Nodes not prickly, internodes nearly 

glabrous, scabrid — 2. A, Wightiana. 

Nodes prickly, internodes woolly at 
top — 3. A^ Qrifitkiana. 

I^eaves and flowers on separate culms. 

Leaves narrow, few or no transverse veinlets. 

Loaves hairy along midrib, empty glumes 
nearly as long as the spicula — 4. A.faloata. 

Leaves glabrous beneath, empty glumes 
scarcely one-half the length of the 
spicula — 5. A, khcuiana. 

Leaves broader ; transverse veinlets somewhat prominent. 
Spicules 2-3-flowered, Nodes without 
a raised ring, internodes 5-6 inches — 6. A, intermedia. 
Spicules 1^-flowered. Nodes with a 
raised ring, internodes 7-8 in. — 7. A, HookeriawH 

Brunches of the inflorescence with bracts. 

Transverse veinlets faint or none, bracts 
®^ort--. 8. A. Fakoneri, 

Transverse veinlets prominent, bracts long — 

9. A, epathjflora. 

Besides these nine, a tenth, A, eUgane^ Kurz, occurs in the Na^ 
toung hills in Burma from 5 to 7,000 feet, and the four species of 
which the leaves only are, so far, known, are— 

Bhutan, a species with very small leaves, discovered 
^ Griflith, and stat^ by him to be especially plentiful on the 
Bhonglaila Pass between 6,000 and 10,000 feel^ A, microphylla, 

^ collected by 

Griffith and Hooker, and especiaUy near MixMmai waterfall. It 

8 E 
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hu Teiy narrow thin leaveB, 2 to 3 inches long by only ^inoli 
broad, and the transverse veinlets very faint and distant — 

A. whereeta. 

13. — From the Khasia hills : Yern. — ^ Uskong,’ collected at 

Moflong by Hooker — A. callosam^ 

14. — From the Khasia hills, collected by Hooker and Griffith at 

5,700 feet, and by Glarke at Shillong, 5,500 feet. It has fairly 
large reticulate leaves with long ciliso at the top of the sheaths and 
spiny stems with broadly auricled short sheaths — A. hirsuta, 

Mr. C. B. Clarke has also a Khasia hills* species from Shillong 
wood, which is, 1 think, A. callosa. It has spiny stems like A. 
ChriJUthiana, and bractoato flowers, so that it will como into the 
section Hiamnocalamus^ between numbers 8 and 9. The transverse 
veinlets are very conspicuous, and the sheaths 7) have a broad 
apex and ciliate ligule. 

It is unnecessary to say much regarding tho two chief species of 
the North-West Himalaya, A, falcata and A, spathijlora^ for they 
have been fully described by Brandis in the Transactions of the 
Boyal Society of New South Wales of 7th October, 1885 and 
the Indian Forester” for May 188(), in which ho has fully 
cleared up the difficulty which existed in their identification and 
separation. But the Darjeeling and North-East Himalayan species 
generally are less knowm, and a few notes regarding them may 
usefully be recorded. 

The common small bamboo of Darjeeling, knowm as “ Maling,” 
and whose leaves are so generally used for feeding ponies about 
that station, is, according to my identification, and as I have stated 
in the “ Manual of Indian Timbers,”.^, racernosa^ Munro. It has 
only once been collected in flower^vir., by Griffith’s collectors 
on Birch Hill at Darjeeling in 18371 Since then 50 years have 
elapsed, and it is curious that in that long period the flowering 
should not have been again recorded. Griffith’s specimens were 
very poor ones, so that good examples are much required. Dar- 
jeeling Forest officers should keep a look-out for it therefoiu, 
and remember that keepers of Herbaria, almost all over the 
world, will be glad of specimens. The Maling bamboo has a stem 
of some thickness, usuall}'^ about 1 inch in diameter, but oftan^ 
somewhat more. The internodes are rough and rather long$^ 
reaching to 15 to 18 inches. The straw coloured, brown, haiiy^ 
rough sheath of the young stems is ciliate on the edges and blunt 
at ihe^iep with a long fimbriate ligule, is about half as long again 
as the Intaniode, and bears a subulate apex which is usually 
curved (see i%. 1). The leaves are sometimes rather large, up to * 
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about 6 inches long and f-inoh broad, and tbej hare very iMxnspio- 
nous transverse veinlets whidli are raised beneath. This bamboo 
grows gregariously on the hill sides, and the growth is almost im* 
penetrable ; it may be seen in perfection on the slopes of Mount 
Tonglo on the Nepal frontier range. The stems are very largely 
used for mat and basket work, for building native huts, and for 
fencing, and the leaves are an excellent fodder. Its range is re- 
stricted to Eastern Nepal and Sikkim from 6,000 to 10,000 feet 
elevation, and it already begins to get scarce east of the Teesta 
river. 

The common small bamboo of the higher parts of the Nilgiri 
hills above 5,000 feet is A. Wijhtianaj Nees. It is also a gregarious 
species, and gives a very donse cover, such as may be well seen on 
the higher parts of Doddubetta and on the Kundahs, as for instance 
on the upper slopes of the valley of the Avalanchd stream. It 
flowers annually, the flowers appearing on leafy stems itt' fleflse 
purplish panicles with capillary somewhat twisted pedioele,' The 
stems are about ^-iiich thick, the internodes about 12 inches long, 
and very rough, the nodes swollen and with a conspicuous ring 
formed by the base of the fallen she'ith, below them. The sheaths 
are often very rough, and are blunt nt the top with a row of stiff 
ediae. The leaves are 3 to 7 inches long and to 1 inch broad, the 
transverse veinlets very conspicuous. Beddome says that it dies 
down annually after flowering, but this point requires farther 
investigation. Locally, it is spoken of as a reed,” and is sold as 
such by the Forest officers, but it is not much used. It is a hand- 
some species, well worthy of cultivation. 

A, Gr^thiana, Munro, is u species of the Khasia hills, remark- 
able for a ring of thorns round the joints of the culm and ihiok 
tawny wool below the joints. It flowered in 1833 when it was 
collected, so says Munro, by the Assam deputation for the etam- 
ination of the plant, under Drs. Wallich and Griffith. Booker 
also got it at Moflong, but in leaf only. The leaves have trans- 
verse veinlets. 

A. falcata, Nees, is found in the North^W est Himalaya at from 
5,000 to 7,500 feet. It is also, according to my identification, the 
** Titi nigala ” of the lower Darjeeling hills, where it may be seen 
to perfection in the forests which lie in the square formed by the 
Beyang, Teesta and Sivoke rivers and the Latpanohor ridge, and 
also on the dry faces of the precipitous slopes overlooking the 
plains at about 2,000 feet elevation. It flowers annnally, the 
flowers being small and somewhat resembling those of the rice 
plant though usually of a reddish colour. The steins are thin but 
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ftrcmg and with only a small oavity ; the interaodes are usually 10 
inches long and the joints are swollen. The sheaths are about 12 
inches long, gradually narrowed into a point with a subulate apex, 
they are very thin and paper-like, and hairy at the top. The 
leaves are small, up to 4 inches long by ^ inch broad, are hairy 
and have no transverse veinlets. This bamboo is used for basket 
work, but less so than some other species. The Lepcbas also use 
it for arrows, and for any purposes for which strong material is 
required. 

Closely allied to the last species is A . khasianay Munro, which 
is, however, recognisable by having glabrous loaves and different 
flowers. It is rare in Sikkim. 1 have specimens from Rungbee 
which I identify as this species, but it is possible that they may 
have been gathered from planted clum})s in the Cinchona Planta- 
tions. The stems arc like those of A. falcaia^ and thick and strong, 
but the internodes are only 7 to 8 inches in length. The sheaths 
(see Fig, 3) are papery, straw coloured, narrowed upwards but 
bluntly truncate, and with a long thin apical leaf. The leaves are 
larger than those of A, falcata and have no transverse veinlets. 
This species was collected in flower in 1850 by Hooker in the 
Khasia hills ; by Masters in Assam in 1839 ; in Sikkim by Hooker 
(at Purmia-chu) in 1848 ; by Anderson and Kurz in 1868 ; by 
Dr. Treutler in 1874 ; and by myself in 1879. It probably flowers 
yearly like A. falcata. 

On the hills of the Dumsong Sub-Division about Dumsong, 
Rissoom, Khanipung and Labah is a gregarious species which I 
found in flower in 1882, and which I identify as A, intermedia, 
Munro. In the locality mentioned, this .-pecics appears to take the 
place above 7,000 feet of the “ Maling/’ and is known by the Ne- 
palese name of “ Deva nigala.’’ The culms are usually yellowish, 
about inch in diameter, and have internodes of only 5 to 6 
inches in length ; but they are strong and the cavity is small. The 
sheaths taper gradually to a blunt ciliate ligule with a short broad 
apical leaf {^Fig, 4 enlarged from a small one). The leaves are 
small, up to about 4 inches in length and ^ to 1 inch broad and 
have transverse veinlets. Specimens of this bamboo were coUoot- 
ed by Hooker in 1848 or 1849, so that 33 to 34 years elapsed 
between the two recorded flowerings. 

The most handsome of the Sikkim Arundinarias is probably 
A, Bookeriana, Munro, a fine tall species known to the Nepalese 
as Singhani and to the Lepohas as Prong.” It is found here 
and there on the western side of the Teesta, but is most common 
to the east and on the hills overlooking the Teesta and Bnshett 
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rivers at an elevation of 4 to 7,000 feet. It is easily recognised 
by its glanoous green onlms, wbioh have a blneish ooloor below iho 
nodes under a raised whitish ring. The culms have large cavities 
and are soft ; they are } to 1 inch in diameter, and the intemodes 
are 7 to 8 inches long. The old sheaths are easily recognised, for 
they have parallel sides for about half their length, and then taper 
gradually upwards to a fine end surmounted by a short blunt 
ligula and a subulate recurved apical leaf {Fig» 5). The leaves are 
rather larger and broader than those of other Darjeeling species, 
and they have conspicuous transverse veinlets. This bamboo has 
only been collected in flower by Hooker in 1848 or 1849 in Sik- 
kim and East Nepal, and consequently if it has not already done 
so, it ought soon to flower again. It should be carefully watched 
for, and the loaves belonging to the same clump should be collected 
with the flowering branches, for those hitherto collected have been 
from separate plants. The boeds of this species are said to be 
edible, and the culms are used for basket work. It is a species 
which should be planted in gardens : 1 remember planting some, 
with other interesting kinds, in the Birch Hill Park and in other 
places at Darjeeling, but am unaware if they have thriven or not. 

A. Fatconen^ Bth., is a rare species, hitherto only known from 
Kumaun (Strachoy and Winterbottom, 1848), and Nepal (Wallioh, 
1821), but C. B. Clarke bus kindly given me specimens, which 
1 identify as this species, and which were found in 1876 at Laghep 
In Sikkim at 9,000 feet, in flower. It is easily recognised from A. 
f^pathiflora by the much smaller bracts and by the spiculae having 
only one complete and one rudimentary flower. The leaves are 
narrow and small, up to 4 inches long and ^ inch broad, and the 
transverse veinlets are not conspicuous. 

A, spathifioray Bth., is a well-known North-West Himalayan 
species, found between 8,000 and 10,000 feet, and, as Sir D. 
Brandis points out, is the true Eingal ” of commerce. It also 
occurs in abundance in the Darjeeling hills on the Singalila range, 
above 8,000 feet, where its yellow culms and red branchlets easily 
distinguish it. The culins are narrow, less than ^ inch in thick- 
ness, and the internodes usually about 6 inches long ; but th^ are 
strong, and are used by the hill people for pipes, arrows, &o. The 
leaves have conspicuous transverse veinlets, and are short and 
rounded at the base. The old sheaths are rectangular below and 
rounded at the top, and have a long subulate api^ leaf {Fig* 6). 
In the North-West Himalaya, this species flowered in 1848, 1868, 
and 1881, so that the period of its life is from 16 to 18 years. In 
Sikkim it apparently flowered in 1868. This also was introduced 
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by me and planted at Darjeeling, but I am unaware if it has sue* 
needed or not. 

The figures of the sheaths of se^en species will show that they 
give characters by which they may be recognised. I regret I have 
been unable to figure the sheaths of A, Wi^htiana, Grifithianaf 
Falconeri, elepans^ microphylla, suherecta and hirsuta. Of the last 
named, however, there are specimens in the Kew herbarium which 
show characters quite different from those of the other species. 
They are short, with stiff hairs and a broad blunt top surmounted 
by a broad, foliacoous, ciliated apex. The drawings of* the sheaths 
of A, callosa and intermedia were made by enlarging those found 
on leaf-bearing shoots, and might perhaps require some modifica- 
tion. The rest are to scale from actual specimens, mostly in my 
own herbarium, or from drawings made by me in the forest. 

The sheaths of A, racemosa are very rough and covered with 
shining brown spicular hairs, which are very unpleasant to handle, 
as they produce somewhat the same effects as those on the pods of 
the ** cowhage ” (Mucuna pruriens) ; the ligule is long and deeply 
fimbriate, and the apex or apical leaf narrow. The sheaths of A, 
Wightiana have similar irritating hairs to those of A, racemosa. 
The sheaths of A, spathiflora are also very well marked, as they are 
rounded at the top with a short fimbriato ligule and narrow apex. 
Those of the four species falcata^ khasianay intermedia and Hooker’^ 
iana, are more nearly resembling each other, but may thus be 
separated — 

Apex very short — A,falcata, 

„ medium-sized , broader in the middle — A . intermedia, 

„ long, narrow. 

Sheaths long — up to 16 inches — A, Hooheriana, 

„ shorter „ 10 „ — A. khasiana. 

The sheaths of the small bamboos of other genera, such as PhyU 
hstachys, Cephalostachyum and Fseudostachyumy differ again so much 
that there is not much danger of mistaking them. I hope soon to 
be able to figure them in the pages of this Journal. As a means of 
distinguishing the chief species, without flowers, I have attempted 
an analysis which will, I think, serve the purpose — 

A — ^Burmese species only — 1. A. elegans, 

A' — South Indian „ „ — 2. A, Wightiana. 

A*' — ^North Indian (Himalaya and Khasia bills). 

B— No, or very faint transverse veinlets. 

0 — ^Transverse veinlets none. 

D — Leaves hairy along the midrib, apex 

of sheaths very small — 3. A, fakata. 
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D' — Loaves glabrous, apex of sheaths 

long — 4. A. khadoinal 

C' — Transverse veinlets faint, distant, scantj. 

D — Leaf sheaths cilia te — 5. A, tuberecta. 

D' — Leaf sheaths not ciliate — 6. A. Faleonm, 

B' — Transverse \cinlets distinct, leaves at least d inches long. 
C — Nodes thoiny, internodes with tawny 

wool at the top — 7. A, Grifithiana, 

C * — Nodes not thorny. 

D — Shoot sheaths with very large anricled 

apices — 8. A, hirmta, 

D' — Shoot sheaths with narrow, subulate apices. 

E — Sheaths rounded at top — 9. A, spathijhra, 

E' — Sheaths pointed, truncate at top. 

F — Internodes and sheaths rough — 10. A, raeemosa, 

F — Internodes and sheaths smooth. 

Ct — A pex broadest in the middle. 

H—Ligule fimbriate— 11, A. callow. 

11' — Ligule blunt — 12. A» intermedia. 

G — Apex broadest at base— 13. A. MookeTixma. 

B* — Transverse veinlets distinct, leaves 

shorter than 3 inches — 14. A, microphylla. 

It is probable that a study of more numerous specimens, especial- 
ly of the Khasia species, may detect errors in the above and lead 
to modifications, but as it is, it may prove useful After all, as 
in the same locality, it is rare to find more than two or three 
at once, the determination can be simplified. In the North-West 
Himalaya, as Brandis has shown, there are two common speciesi 
viz»y A, falcata and spathijloray and these are at once separated 
thus — 

Flowers annual. Leaves without transverse 
veinlets, sheaths long pointed — A, falcata. 

Flowers not annual. Leaves with transverse 
veinlets, sheaths rounded at top — A. epaJlhiJUyra ; 

while A, Falconeriy while having only very faint transverse vein- 
lets, has not the annual flowers of A. falcata. 

In the Darjeeling hills the high level species are A. spathifioray 
^^acemosn, intermedia and HooheriatuXy and these may he thus dis- 
tinguished — 

Stems smooth, yellow, hranchlets red, sheaths 
rounded at top — A. epathyioTa. 

Stems rough green, sheaths strigosely hairy, 
oiliate — raemoia. 
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Stems smooth, yellowish, thiok-walled, leaves 

narrow — A. intermedia. 

Stems smooth, bright green, tl^jn-waUed, with 
a blue ring below node, leaves broader — A, JSboheriana, 

In the same region the low-level species A. falcata and A. khaa^ 
iana differ from the high level ones in the want of transverse vein- 
lets and from each other thns — 

Leaves hairy along midrib below, apex of sheath 
very small — A, falcata. 

Leaves glabrons along midrib below, apex of 
. sheath longer — A. khaaiana. 

The species of the Khasia hills are thus distinguished — 

No transverse veinlets, ligule blunt — A. khasiana. 

Faint transverse veinlets, ligule ciliate — A. mherecta. 

Transverse veinlets distinct, leaves very small— A. microphylla. 
Transverse veinlets distinct, sheaths long, smooth, 

cilias few, short — A. callosa. 

Transverse veinlets distinct, sheaths short, stri- 

gose, cilim many, long — A . hirsuta. 

These graceful little bamboos form a very interesting group, 
some of the members of which are in cultivation and flower in 
gardens in England. The chief cultivated kinds are A, falcata and 
A. Fakonerij though the species most commonly met with and 
found to be perfectly hardy in the open air is the Japanese, A. 
japonica. 

More information regarding the life-periods of these plants is 
badly wanted, also is it important to know if, when the flowering 
season occurs in the case of the more widely spread kinds like 
A. apatkijiora, it is universal or not throughout its range. 

Kew, J. S. Gamble. 

Fehntary 29ihy 1888. 


DENDROMETERS. 

The April number of the Indian Forester ” contains a descrip- 
tion of one of the many height-measurers which have been, and are 
still being, devised in Germany and France. The writer of that 
article gives no information as to the degree of accuracy attained 
by Weisse’s dendrometer, but from his diagram — ^having never 
been fortunate enough to see the instrument, — I should think it 
must give a rather rough approximation, for the number of grada- 
tions shown (in the picture at any rate) is very small, and the 
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tedtih stop the’^^jpendiihiin-^thopgh very ingenioiis—iiiiiit 

raiher 6iMt from the fttainment of e^great degree of aooiirapy.< 

It seems ie me that a dendromtiter, to be%orth lAythingi shottM 
be qualified to give an accurate result. For every one with a 
little practice can judge the height of a tree approximately, and it 
is only when on exact measurement is required that a height-mea* 
surer is useful. Otherwise it were as well to dispense with instm- 
ments altogether, and simply to measure at sight or else by means 
of some of the simple processes which the natives themselves em« 
ploy. 

I have before me however a dendrometer which is at once very 
accurate, portable, and simple in construction. It is called Faust- 
mann’s Spiegel-Hypsometer. 

This consists of a small board 7^^ x 8^ x to which are at- 
tached two little brass hinges, one at each end, which unfold, 
and give, — ^the one an eye-hole, the other, a cross-wire : between 
these, a slip of wood runs in a groove as shown in the figure, the 
groove bearing on cither side a graduated table, 10 to 180, and the 
thread carrying the plummet (which when not in use, fits into a 
little cavity in the board,) is attached to the base of this sliding 
piece of wood, which, in order to take a measurement, is placed 
with its index opposite to the number corresponding to the base 
line measured. 

Along the bottom of the board runs a scale of heights, about 
26 graduations to the inch ; while at the side is hinged a mirror 
in a metal case of nearly the same length as the board. 

It is this very ingenious contrivance of Faustmann’s which gives 
this instrument its character. 

The mirror serves the purpose of the teeth in Weisse’s hypso- 
meter. For without moving the eye from the eye-piece, one can 
at the same time read in the glass, which is held with the left 
hand, the number where the pendulum intersects the scale of 
heights, and so a very accurate result is obtained. The numbers 
on the scale of heights are written backwards, so that when read 
in the mirror, they read straight. 

The principle of the instrument is based on the same geometri- 
cal truth as Weisse’s, and most other dendrometers. But the 
writer of the article describing Weisse’s instrument is wrong in 
supposing that he would have to change his scale to read feet 
instead of meters. The height read is relative, not absolute. 
Whatever unit is used for measuring the base line, the same will 
be the unit for the height given. My dendrometer too b marked 
for meters, but b equally true for feet or fathoms. 
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In oonolnsion, I maj remade that this instrument may be very 
usefully employed as a clinometer, — in plane-table sunreys, for 
example. 

H. Jaokbok. 

COMPOUNDING FOREST OFFENCES. 

The correspondence that has appeared in the “ Forester ” on the 
above subject is interesting from more points of view than one, 
and shows the truth of the old adage, quot homines^ tot aententus. 
In every province there appear to be different methods of reading 
the law, and of applying it, but the procedure of ^‘Gorarh” is the 
most extraordinary of all. What is the size of his Division ? Is 
the Ranger empowered by the Local Government to hold an en- 
quiry into forest offences ? if not, Gorarh’s ” plan appears to me 
to be illegal ; it is most certainly entirely opposed to the spirit of 
Section 67 ; to understand this, read Mr. Baden-PowelPs letter in 
the “Forester,” Vol. VIL, page 156, and his remarks on “Jungli 
Sahib’s” note, same volume, page 208. It is clearly expressed 
hero that only such cases as come under the Forest Officer’s own 
cognizance, should be treated under Section 67, that is a case which 
he has personally investigated, generally going to the spot, seeing 
the damage done and estimating it, and examining the accused 
and the witnesses, such procedure in fact as is mentioned in the 
Editor’s note, page 166, But “ Gorarh ” sitting in his office or 
camp many miles off, on the mere report of a Forest Ranger, has 
“ settled thousands of cases,” by what 1 maintain to be an illegal 
method ; it is no doubt an effective method, saves trouble, and 
looks well in the record ; but it is not Section 67 of the Forest 
Act. 

I must say that with “ Jungli Sahib” (VIL, 166) I thought 
Section 71 (h) empowered us to issue summons to compel the at- 
tendance of witnesses in any case, and have always acM on this 
assumption ; but it appears from Mr. Baden-Powell’s note that I 
was wrong, as this power only refers to survey of lands, bound- 
aries, &c. This point should be authoritatively settled one way or 
the other — ^we should certainly be empowered to summon witnesses 
for the prosecution, for they may not always attend as readily aa 
they appear to do in the School Circle, N.-W. Provinces. The 
whole question of the administration and working of Section 67 is 
one that is worthy of the attention of the Inspector General of 
Forests ; it would be interesting and instructive io compare the 
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dlfibmrt iiiteqyretttioiui of ilie Section in the Tnrions provinoes, 
and some more uniform method of action wonld be deeirabW Ae 
to the utility of the Beotion, there do not appear to me to be two 
opinions possible, and if the honest Ghati ’* had a smaller Divi- 
sion to look after, he would probably alter his verdict. 

Single S. 


FORESTRY AT THE CAPE. 

Mb. D. £. Ilutchins, Conservator of Forests, King Williams Town, 
Cape Colony, writes as follows : — 

1 have to thank you for the oonsignmont of box seed that, after 
some delay, at last came safely to band. It looked all right, and 
1 hope will germinate. As we have now a parcel post, would you 
kindly remember in sending me any seeds in future to send by 
parcel post. The boxwood seed was detained some time in London. 
1 am sending you by this mail 5 lbs. of yellowwood (Podooarpus 
lati/olia) and 5 lbs. of sneezewood seed (^Pteroxyhm utile)* From 
the way that Himalayan trees grow on our mountain, I feel certain 
that both these trees will grow on the Himalayas. The yellow- 
wood tree you would only grow for ornament or as a curiosity, 
but it is well worth your while to try and establish a culture of the 
sneezewood tree. The seed 1 send is from the large tree growing 
in the mountains. In these mountains all Himalayan trees seem 
to flourish, while on the low country between the mountains and 
the sea it is evidently too dry and hot for them. On the Ferie 
mountains at 3,600 feet elevation, I have a collection of deodars 
and Pinus hngifolia that have a curious history. The seed was 
originally sent some years ago by Sir Dietrich Brandis to the 
Grahams town Botanical Gardens. There the plants languished 
in a climate too hot for them, till they were liberally presented to 
me by the Curator, for planting on the mountains. A few months 
after being planted out, on the mountains, they took a new lease 
of life. Seemingly the growth now is all that could be desired. 
And it is pleasant for me to watch the development of trees, that 
1 heard about in India, and yet left without even seeing. 

Have you received our annual report, which I sent you, for last 
year 1886? 

Can you put me in the way of obtaining a regular yearly sup- 
ply of deodar seed ? Perhaps you could tell me what would be 
the quotation per lb. in lots of about 20 lbs. 

March, 1888. 
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AUTHENTIC CASE OF FOEE8T FIRE CAUSED BY 
LIGHTNING. 

The following instance of a forest fire which came under my special 
notice may help to convince those who are still sceptical as to this 
cause of forest conflagrations. 

At the Eandar block of the Lambatdch forest of this Division 
on the 17th of May last, a flash of lightning was observed to strike 
a deodar tree, and shortly afterwards the grass round the tree was 
observed to be on fire by some villagers who were at work in a 
neighbouring field, and who promptly proceeded to extinguish the 
flames, and then reported the matter to the Forest guard, whose 
ohoki is situated some distance off. 

On the 2nd of June I examined the tree, and found that there 
can be no doubt as to the firing of the grass through the agency 
of lightning. It should be noted that the tree was half dry, the 
base having been injured by fire on some former occasion, and 
was therefore in a very inflammable condition. In another part 
of the block a green deodar tree was also struck, and half of the 
tree knocked away, but in this case the grass did not catch fire. 
This is the second time that a fire has happened at this block, 
though a flash of lightning on the former occasion during 1884, a 
kail (Pums exceha) tree having been struck and the grass lighted, 
but the evidence was not quite so clear as on the present occasion. 

E. MoA. M. 


RATHI PUVU (ROCK FLOWER). 

The Rathi Puvu found in Bellary is probably identical with that 
found on the large rocks on Horsleykonda and Tettu hill in the 
Guddapah District. Its use is unknown in the District, but some 
merchants from Anantapur export a few bandy loads annually. 
They pay a seigniorage of Rs. 2 per maund of 25 lbs., and sell in 
Anantapur at Rs. 10 or 12 per maund. In Anantapur it is eaten 
with curry, and is also used medicinally. The lichen is collected 
during the hot weather, Le,, in April and May. 

The business is very profitable, and the seigniorage rate might 
easily be doubled without causing any hardship to the merchants. 
GoUection by departmental agency is being tri^ at present, and it 
is possible that this may induce the Anantapur merchants to make 
higher bids for the right of collection. The cost of collection 
and export is shown below. 



OAttUi STftATlHO ISTO rLAMTATIOM. 


3lf 




Hi 

A 

p. 

Seigniorage on 40 maimds, 

... 

••• 80 

0 

0 

Collection of do., at 8 annaa per maund, 

... 20 

0 

0 

Cartage to Anantapur, 80 miles, 

... 

... 8 

0 

0 


ToUl, 

... 108 

0 

0 

Bale of 40 maonda, at Rs. 10, 

• •a 

... 400 

0 

0 


Profit, 

... 292 

0 

"o 


CUDDAPAH, 

7th June, 1868. 


F. A. L. 


APPROPRIATION OF LAND UNDER SECTION 28 OF 
FOREST ACT. 

A QUEKTIOK ha^ aTi<*on whether lands in a Taluka in which the 
Revenue Survey has not been introduced can be placed under Sec- 
tion 28 of the Forest Act. 

Proposals were submitted for notifying the lands as Protected 
Forest ; but they were vetoed by a higher authority. According 
to Section 28, clause 3 of the Forest Act, (1878,) it would appear 
that no action can be taken until the lands have been surveyed, and 
the rights of Government enquired into and recorded. But surely 
there must be lands in other parts of India on a similar footing. 
And if there are, will some of your readers state what is done 
in those cases, especially if the forests are in danger of being 
rapidly destroyed. 

One remedy of course would be to induce Government to in- 
troduce survey operations at once ; but is there no other remedy ? 

23rd May, 1888. G. B. M. 

In Section 28 of the Forest Act, it is clearly lud down that if the Local 
Government considers that enquiry and record are necessary, in the case of any 
forest, or waste land, bat that such enquiry will occupy such length of time 
aa that the rights of Government will in the meantime be endangered^ it may, 
(pending inch enquiry and record) declare such land to be a protected fireat, 
but so aa not to abridge or affect any eziating rigbta of individuala and oom- 
mnnitiea.— [Ed.] 


CATTLE STRAYING INTO PLANTATIONS. 

I THINK the following correspondence between myself and my CoU 
leotor might be useful to Forest officers as giving the law of cases 
in which the only adequate compensation would be obtainable from 
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the masters. Thus if 100 cattle in the charge of a little boy go 
into a plantation, the least one could charge would be perhaps 
twice the daily rate, or 8 pies per head — ^total Bs. 4-2-8. Clearly 
in such a case the masters will have to pay, but as Collector ” 
says this is not obtainable from them criminally, but only as a 
charge for the material oaten. 

A. G. Hobabt-Hampdek. 

I am continually being annoyed by large numbers of cattle 
straying into a plantation, and the herdsman in charge (when he 
is present) is always too poor to pay — my plan being to charge 
twice grazing dues, or some such thing. Are the masters liable P 

Fobest OrncER, 

The masters are liable in a Civil Court — ^that is to say, if you 
can charge a double fee, they could be made to pay. 

But if it is a penalty^ and imposed by you at a Criminal Court, 
the masters, being absent and not proved to have instigated the 
act, would not be liable for the doings of their servants. 

Collector. 


Sir D. Brandis writes as follows ; — 

The seeds of Quercus incana have germinated, and have yielded 
healthy plants both hero and at Heidelberg. rrofo«*sor Pfitzer 
desires his thanks to be expressed to those who collected, packed 
and sent them. Q. incana will not live out of doors in Germany, 
but the two other oaks might, and I would now suggest, that as 
soon as they are ripe, small bags of ripe acorns with charcoal be 
sent by pattern post. Very likely, if they are despatched sharp, 
charcoal may not be necessary, and to test this 1 would suggest 
say two little bags of each kind with charcoal, and two such bags 
without charcoal being sent when Q. eemecarpifolia and dilalata 
ripen. 

Perj^ps it might be worth while putting this notice into the 
** Indian Forester.’* It gave us the greatest pleasure when these 
acorns germinated, and they are now healthy plants with green 
sharply dentate loaves, upper side somewhat shining and grey, 
velvety underneath. 


TUNIS AND PERSIAN DATE PLANTS. 

Having a large number of Tunis and Persian Date plants ready 
for planting, I request to know what possibility there is of their 
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being a snooeas in a moist part of Tirhoot. This is a palm district, 
and manj TarietieB do well. 

I should be glad to heor if the date of oommeroe, Phanix dacty- 
lifera^ does well in any part of India, that is, does it produce mar- 
ketable dates suffioient to pay expenses. 

At the Lucknow Horticultural Gardens I believe they frait year- 
ly in the rains, and that the fruit rots on the plants, owing to the 
moisture, and does not come to perfection. 

How do the plants answer iu the Botanical Garden at Seebpore ? 
I should be obliged if any of your numerous readers could give 
any information on the subject. 

22nd May^ 1888. J* ®* 


FOREST TOUR OF COOPER’S HILL STUDENTS. 

Will any of the late arrivals from Cooper’s Hill College of For- 
estry bo so very good as to give mo particulars on the following 
points : — 

(i) . The time the tour through continental forests extends over, 
and the month in which it usually begins. 

(ii) . Probable cost of the tour, allowing for everything. I shall 
be very much obliged for any and all information which oan be 
given, as I intend going home to attend the practical course next 
year. 

“Old Finchleian.’* 


Tbadoko or Ceylon Fobbst OmoBBS. — ^The Ceylon Times re- 
marks : — ^“The recently appointed Foresters — ^Messrs. Tatham and 
Hansard — have just received instructions to proceed to the Indian 
School of Forestry at Debra Dun, in the North-W est Provinces, 
to study forestry there for eighteen months. All their expenses 
are to be paid by our Government, and they will reoeive salaries 
as well ; so th^ ore very lucky to be given this exoeUent opportu- 
nity of acquiring a scientific training in their work.** 
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TIMBER AND SOME OF ITS DISEASES. 

Mr. Marshall Ward’s excellent papers on the diseases of timber 
have been continued in the number of Nature” for the 31st May, 
and contain matter of the highest importance to Foresters, the 
wood^cuts showing the sections of wounds in trees being particu- 
larly clear and detailed. 

He treats of the natural death of branches in a dense forest 
from want of nourishment, as they become deprived of sufficient 
light by the growth of the parent crown and of neighbouring 
trees, and the effects of breakages by snow, wind, or the fall of 
neighbouring tiees are explained, as well as the attempts of nature 
to cover over a wound by the formation of a callus. 

It is also shown that unless such wounds are properly closed, 
they afford access of parasitic spores to the tissues of the tree. 

The question of interference to prevent this, is of course one of 
expense, but, if possible, broken branches should be cut off close 
to the stem in winter, and a clean cut made without tearing or 
crushing of the cortex or cambium, and the surface painted with 
tar, which kills any spores falling on it. 

Mr. Marshall Ward’s paper is continued in “Nature” of the 7th 
June, commencing with an account of Canker, the generic name 
of a number of diseases resulting from parasitic fungi attacking 
the exposed cortex, or cambium, when some small wound is im- 
perfe6ily healed. 

The well known ‘ Larch disease ’ is taken as a type of Canker^ 
and a full account of the development of the fungus Peziza IfiU- 
korntnii, which causes the disease, is given. 

Mr. Marshall Ward remarks that the larch is an Alpine tree, 
growing naturally at an elevation of 3,000 to 6,000 feet above sea 
level ai^ even more. 

In its native heights the disease occurs, but does not become 
epidemic, as it does in the valleys and plains of Europe. 
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This affords another strong argument against attempting to 
grow exotic timber away from its proper soil and climate. 

Regarding the conditions which favour larch disease, we read 
that whilst in the mountains, it is free from leaves till May, in the 
lowlands, it often begins to shoot at the end of March, or the be- 
ginning of April, and consequently the tender leaves and shoots 
are liable to the attacks of spring frosts, whilst the transition 
between winter and spring is very sudden on high slopes, and the 
leaves are rapidly formed without any check. 

In warm damp valleys also, the tissues are softer and more 
watery, and more liable to damage by frost than the more com- 
pact Ussues formed in mountains. The dry air of the mountains 
is also unfavorable to the development of the spores of the Peziza^ 
even if they obtain a lodgment on the trees. 

We look forward to further papers promised by Mr. Marshall 
Ward on this interesting subject. 


Rbba Fibrb.— The Government of the French Republic has 
notified its intention of holding a competitive trial of machines 
and processes for the preparation of Ramie and Rhea fibre. 

The competition will be held at Paris on the 15th August, 1888, 
and intending competitors should address ^ Le Gonseiller d’Etat, 
Directeur del' Agriculture, Paris.' 

2 T 
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CHURCHILL & SIM’S WOOD CIRCULAR, 

May 4th, 1888. 

East India Teak. — The deliveries for the first four months of the 
year have been 6,192 loads against 3,294 in 1887, and for April 
1,882 loads against 914 last year ; and the stock, as will be seen, 
is 4,800 loads less than last year. All very satisfactory figures I 
The only danger is that shipments may become too large. At 
the present level of price there is little, if anything, to check 
consumption, and as most of the floating cargoes are disposed of, 
there is no reason to expect any pressure on this market for many 
months to come. Price current per load £8 to £13. 

Kawrie Pine. — ^The demand has decreased, and very few sales 
have been made. Price current per foot superficial 6d. to 9d. 

Ebony.— C^yZon. — The demand is dull, and stocks are heavy 
and increasing as shipments continue much in excess of consump- 
tion. Mauritius — Small parcels of sizeable, sound wood might be 
•ent, hut there is sufficient stock of other sorts. Madagascar and 
Mojcassar — are inactive. Price current per ton, £6 to £14. 

Boxwood. — Persian, — Stock is chiefly composed of small wood, 
for which there is not much demand. Afrimn, — There is a fair 
demand for good wood in small parcels. Price current per ton 
£3 to £12. 

June 6th, 1888. 

East India Teak.— The deliveries for May have been 742 loads, 
against 1,197 last year, and for the first five months 6,934 loads, 
against 4,491 last year. The demand has been less active during 
the past few weeks, falling chiefly upon planks. The prospects 
for the latter are not quite so promising, the extra price ^ey have 
commanded threatening to over-stimulate the production. Quota- 
tions both for logs and planks have remained unaltered since our 
last report with rather more difficulty in selling. 

Ebony. — Ceylon — continues depressed ; prime, large wood is 
firmly held, but no sales are being made, and to clear inferior par- 
cels low prices have to be accepted, as the demand has not improved. 

Prices unchanged since former Circular. 
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Queries and Extracts. 


Skbtoh of ths Forestry of West Africa, with Particular 
Reference to its Present Principal Commercial Products.* — 
This ETork is ofiFered as a humble contribution by the author, 
commemorative of the Jubilee of Her Most Gracious Majesty the 
Queen. He happily dedicates it to his wife, out of consideration 
of the self-sacrifice she exhibited in foregoing the society of her 
husband during the compilation of the work, which was carried 
out in his leisure hours. 

It is a work treating of the forestry of West Africa, but in 
practice it reaches far beyond this line, and embraces a large part 
of the vegetable products of the colony, exhibiting some interest- 
ing side lights on the manners, customs, trading characteristics 
&c., of the inhabitants. 

In reviewing the work for this Journal we shall, of course, con- 
fine ourselves to forestry and details strictly bearing upon timber. 

Like most tropical countries the west coast of Africa produces 
an abundance of palm trees and dense or hard-wooded trees, mostly 
of the leguminous order, an order of which the laburnum, familiar 
to us in England, is a member. As a natural consequence the 
wood is mainly small in character. The African oak or teak 
(Oldfieklia Africana) is abundant in Sierra Leone and Upper 
Gambia, producing timber trees of good quality 15 feet in circum- 
ference of stem. Other trees are noted 10 to 12 feet in circumfer- 
ence ; but, although the vegetation is vast, the great volume of 
the wood is small in diameter. Nevertheless the author does not 
endorse the description given of the country by pessimists and 
disparagers as the land of ^^bush.” He quotes from Butter Sheet 
a description of a West African forest ; — 

‘‘So vast is this vegetable kingdom, that the animal world 
sickens and dies out before it — ^this immense forest holds scarcely a 
living creature. For months I have trodden its labyrinths, and 
seen oidy a diminutive deer, a grey monkey, and a few serpents.” 

* Bj Allred Mokniey, C.M.G., of the Qovertimeiit of the Colony of Lagos. 
(Liadon: Sampson Low, Marston, Searle, and Rivington, 1887). 
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A curious system appears to obtain in these settlements, inasmueh 
as the farmers are partially nomadic, mgying from one district or 
farm to another as the land becomes impoverished or exhausted ; 
as a natural consequence these exhausted farms become features 
in the landscapes. Our author says : — 

Land is worked on an average ten years, after which it is de- 
serted for virgin soil. This period is made up as follows : — ^four or 
five years continuously after clearage by cultivation and harvest, 
two or three years to lie fallow, and the balance of the time to 
re-cultivation and fresh harvest, when the land is considered by the 
people as worn out.” 

This system has a direct bearing on the forest growths of the 
country, and clearing by axe and fire is constantly going on, added 
to which, from ignorance or indifference, trees of great commercial 
or economic value are largely destroyed. 

It seems an ordinance that where the European sets his foot, his 
first office is to destroy the native timber. This example is speedily 
followed by the native races, who upon imbibing the first rudiments 
of civilisation, in the shape of cultivating the soil, immediately fall 
foul upon their native forests. Timber is a slow and unproductive 
crop, and must give way to plants that yield their returns in one 
season. * 

It is easy to see that as centuries roll on the natural covering of 
the earth disappears, and the climates become more dry, and the 
land more arid. 

Our author informs us that the islands of St. Helena and Ascen- 
sion are now denuded of their indigenous timber, and that the 
native trees remaining are of small dimensions, the foreign ele- 
ment being next to nothing and undeveloped. 

^^St. Helena was discovered by a Portuguese, Jean de £loya, in 
1501 ; at that date it was entirely covered with forests, the trees 
drooping over the tremendous precipices that overhung the sea. 
Now nearly the whole of the indigenous vegetation has disap- 
peared, except on the upper part of the central ridge, and is only 
very partially replaced by introduced plants, in consequence of the 
soil being washed off from its rocky foundation since the destruc- 
tion of its forests.” 

In South Africa, according to (Colonial botanists’ reports, mil- 
lions of acres have been made desert, and more are being made 
desert annually through the destruction of the indigenous forests. 
' In Denonirara the useful timber trees have all been removed from 
accessible regions, and no care and thought given to planting 
' others. From Trinidad we have the same story ; in New Zealand, 
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there is not a good Knndi pine to be found near the ooaet^ and 
1 belie?e the annals of almost every English oolony wonU repeat 
the tale of wilful, wanton waste and improvidence.” 

Our anilior says, “ It can be stated, without fear of contradict 
tion, that in our possessions on the coast of Africa the timber is 
rapidly and visibly diminishing, and that the adoption of steps for 
replanting and preventing waste has become worthy of early con- 
siderationJ** It would be no hardship, and would prove highly 
advantageous, to impose as one of the conditions of lease, that in 
clearances for farm purposes, certain trees of known value should 
bo uninjured, as far ns practicable, either by axe or by fire.” 

One source of groat destruction to the native timber is the supply 
of firewood, for which purpose the mangrove, a tree highly valuable 
for its sanitary qualities, is largely drawn upon. Firewood is diffi- 
cult to secure in some districts, and is consequently becoming dear. 

The pages of this book are eloquent in pleas for the preservation 
of forests as sources of wealth and of benefit to the olimates 
wherever they are situate, and they are equally rich in regrets that 
the study of forestry is so much neglected in our schools. On this 
subject Sir Joseph Hooker is quoted as follows 

“ Forestry, a subject so utterly neglected in this country that we 
areibreed to send all candidates for Government appointments in 
India to Franco and Germany for instruction, both in theory and 
practice, holds on the Continent an honourable, and even a dis- 
tinguished, place amongst the branches of a liberal education. In 
the estimation of an average Briton, forests are of infinitely less 
importance than the game they shelter, and it is not long since the 
wanton destruction of a fine young tree was considered a venial 
offence compared with the snaring of pheasant or rabbit.” 

In the early pages of the work under review we find allusion to 
the home Government making official enquiries as to the capabilities 
of the colonies dependent on the British Crown in supplying timber 
for shipbuilding, railway works, general building, fnmitnre, lath- 
wood, &c. This was in the form of a circular despatch, dated June, 
1874, emanating from the Commissioner of Woods and Forests. 
We there learn that like enquiries were made in the same year by 
the Foreign Office, through Her Majesty’s representatives abroad, 
and that the result was compiled in the following year. These 
inquiries do not seem to have homo much fruit, as the Gkimbia and 
St Helena alone responded. In the former, mahogany for shijH 
building is noticed ; rosewood and blaekstiok for boat asd oanoe 
building, the male species of runs ” for bridge and house bnildiiig, 
nwngrove for props, posts, and small vessels, black ditto for build* 
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ing native houses, cotton tree for oanoes, and domestic utensils, Ac. 
The forests are noted as being owned by the Government, and to 
be diminishing, owing to the operations of wood-cutters, that re- 
strictive ordinances with regard to felling trees were in contempla- 
tion, and that the export trade in*timber ceased with the introduc- 
tion of iron in shipbuilding. 

In the West African Settlements, as a whole, the export trade 
in timber still exists ; but it is strange that France is a better 
market for the wood than England. One branch of this wood 
trade is dye woods, such as camwood, barwood, and red sandalwood, 
of which about 3,000 tons, value £15,000, were shipped to the 
United Kingdom in 1878, since which date the trade has declined 
owing to the increased use of dyes produced from coal tar-refuse. 

From the Gaboon it is estimated that 40,000 tons of sandalwood 
and ebony are annually exported. 

Mr. G. S. Saunders and Messrs. Gardner & Sons of London, who 
are associated with this West African wood trade, appear to have 
contributed valuable information to the author. From these sour- 
ces we learn that barwood realises in London from £2 10s. to £4, 
or £2 15s. to £4 5s. per ton. This wood, besides its use in the 
dyeing trade, is worked up in Sheffield for knife handles, &c. 

Camwood is extremely valuable, as it ranges from £29 to £35 
per ton ; black ebony from £4 10s. to £13 per ton, according to 
size, colour, and freedom from delects. 

Our author writes : — 

“Although West Africa has ceased — let us hope only tempora- 
rily— to form one of the timber centres as regards export trade, an 
extensive and important local timber industry proceeds, partly in 
the building of canoes and cutters for the river trades, and partly 
in the substitution of framed wood for mud and wattle houses along 
the coast line.” 

The prices of West African woods when they reach this country, 
mostly by steamers plying to Liverpool, appear very high, but it 
is a fact that with close application, with the view of developing the 
trade, a great advance in the direction of cheapening their cost 
might be made, for we learn that the finest of the woods, such as 
mahogany, rosewood, good hard and beautiful woods, Ac., could be 
purchased at the Gambia at 2d, per foot (super. 1 inch thick). 
A list of many useful woods is given, in which the local prices 
under existing circumstances range from Id. to 6d. per super, foot 
1 inch thick. 

The detailed particulars of the different kinds of wood produced 
by these West African Colonies and Protectorates are not very 
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lucid, and the index, irhioh is a mere skeleton of the contents, does 
not render much assistance. For instance, if you turn to oak or 
mahogany yon find neither, and any notice thereon has to be found 
in the text in the best way it can. The reviewer remembers, in 
reading the book, coming across a beautiful description, of a tropi- 
cal forest. He failed to note the page, and he has sought for it 
again and again in vain. A defective index is a great drawback 
to any publication, especially of the text-book type, of which the 
work under notice is no mean example. 

The description of African oak or African teak is drawn from 
Lindley and Moore’s “ Treasury of Botany,” and is very brief. 

Of African mahogany we have the following note, bearing date 
1882 Fifteen years ago it was not known that mahogany grew 
in the Gambia. Since that period several thousand loads have 
been shipped to England from our settlements on that river, and 
although the natives would not at first prepare it for shipment, they 
are now willing to supply any quantity that may be required. This 
is the cail^cedra or mahogany tree of the Gambia {Khayef tenegaleni^ 
iU Juss)f a lofty tree, the wood of which is adapted for building, 
carpentry and joinery, and for turning. 

Of other woods there are incidental notices, but they are not of 
that detailed nature that timber merchants would wish. 

Amongst curiousities of timber we may note a shipbuilding and 
carpentry wood exported from Sierra Leone called ‘‘Pissaman,” 
that is proof against the attack of marine animals ; another wood, 
called mool, the produce of a tree that yields vegetable butter; 
whilst another, bearing in Lagos the name of Oroko,” resists for 
years the destructive action of the ** white ant.” Perhaps the most 
curious is a member of the Sorewpine family, the Fanjahnee 
(Mandingo) of the Gbimbia, or self-fire-consuming tree, abundant 
in Upper Gambia. The natives assert that the fruit, when matured, 
bursts, causing spontaneous combustion, which often destri^s the 
tree and desolates the site. No Mandingo would have such a tree 
in his compound as it is more treacherous than a firestick. 

Lastly, we may note the Mozambiti lignum vitse, a large tree, the 
wood of which is dense, close-grained, and very heavy, with a deep 
reddish-brown heartwood and a light sapwood. The ash left on 
burning the wood is used by the Portuguese as white-wash for 
houses, and by the natives to reduce the acidity of the native 
tamarind pulp. 

This particular coast affords a reflex of man in his primitive state 
in the veneration in which large trees are held by the natives, and 
the consequent immunity they enjoy from the destructive action of 
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the axe. This feature is most prominent in the Tomba countrji 
where it refers to th^ Oroko^ Afon^ Araba, Ashori, and other large 
trees. 

A most, interesting side of the timber question is the require- 
ments for wood in a raw and manufactured state from outside 
sources, which is growing upon these colonies. These are very 
ably dealt with by the author, who seems to write in a tone of 
regret that the requirements are not met by local means, although 
it is clear that, without this augmentation, the country is being 
rapidly denuded of its natural growth of wood for home oonsump- 
tion. 

We find that Sweden figures prominently in this import trade. 

Mr. Dering, reporting on the Forestry of Sweden and Norway, 
says 

“ There is hardly a maritime country in the world, with the ex- 
ception of China and Japan, to which the produce of Swedish for- 
ests does not appear to find its way.” 

Our author says, Swedish and Norwegian vessels regularly 
find their way to this coast.” Statistics are given for 1872 ; but 
as they apply to the whole or our African possessions, they are of 
very little value when applied to the west coast only. Deals and 
planks, planed boards, and beams and spars, are the principal arti- 
cles shipped ; but a good deal, no doubt, reaches the coast, more or 
less in a manufactured state, from Great Britain. 

A considerable import of staves and emptv casks is carried on, 
and we find in 1885 as follows : — 

Staves and empty casks. Foreign, ... ... £62,300 

„ „ I, British, ... ... 15,966 

Wood unenumerated. Foreign,... ... 13,545 

The Americans do a considerable trade along the West Coast of 
Africa, mostly in wrought or manufactured wood, reference to sta- 
tistics of which are given. Our author says : — Here, as else- 
where, along this coast, American trade insinuates itself, whether 
in wooden gimcracks, furniture, rum or tobacco,” and again, A 
regular export, however, to West Africa of timber proofs from 
the United States of America.” 

The work under notice is one of considerable interest in connec- 
tion with forestry and the wood trade, as well as with other and 
kindred subjects, and is a welcome addition as a standard work tb 
those particular branches of literature. We have no doubt it will 
meet with an active sale, and find a place in every library and ool« 
lection of practical works bearing upon the trade and develoiniient 
of our colonies and dependencies. 
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We oompHment ihe author upon his work, which must have 
been one of enormous labour and no little oost-'—* 7\'m6sr Tradei 
JoumaL 


The Great Nova Scotia Raft. — When wo last week again drew 
attention to the monster raft which left Nova Scotia on the 5th 
inst. for New York, we excused the brevity of our. comments on 
the speculation till wo know whether or no the huge quantity of 
timber chained togothor would roach its destination or come to 
grief, as we had our apprehensions of the adventure being a risky 
one, and, as many cxpect<Hl, it has so fur come to grief that it is 
adrift on the open ocean, entirely at the control of the elements. 
An easterly gale sprang up on Sunday, the 18th, and in latitude 
4r0 dog. 16 min., long. 70, th^ tow line j>arted, and the raft was 
lost, and when last scon wa*? drifting in a southerly dirootion. 

In the accounts of the disaster yet to hand no mention is made 
of the steersman — or was there none? If so, the voyage must 
have boon hopeless from the first, as in a contrary wind or a cross 
current it would bo impossible to keep an elongated mass of mate* 
rial as tliis pre-*ented from coming athwart without something in 
the shupt' of a helm. The towing appeals to have been set down 
os too easy a job, and it is evident proper provision was not made 
to meet one of the land gales, or rather hurricanes, which are so 
frequently encountered along tho Atlantic coast. 

If it was worth while to build a raft on such a gigantic scale, it 
was certainly false economy to put it under the management of one 
steamer. This vessel, called the Miranda^ may have been of suffi- 
cient power to have towed tho raft, but when the connection was 
severed by the parting of tho tow line, all control was gone till the 
gale subsided, and the chance of clawing hold of this floating island 
of wood with seas running mountains high became no light nnder^ 
taking. The catastrophe might have assumed a less serious form 
had two tugs been employed, as when one line parted there would 
have been the other holding on, affording time for the other to 
again lend her help. 

We shall not a bit surprised, however, to hear that the 
Miranda has again picked up the raft, which, of course, in fnlfll- 
ment of her contract, she will go in search of directly the gale 
“odoratss. One would have thought that a prudent commander, 
as soon as his line parted, would have run down to leeward of the 
seanwashed mass, and there ridden out the storm in comparative 
Oomfort, the huge pile of timber forming a splendid breakwater, 

2 o 
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In severe gales, where there is danger of a ship straining, it is 
not unusual for those in charge to get all the spare spars lashed to- 
gether and launch them overboard, secure with a strong line, and 
allow the ship to drift to leeward, slacking up till the spars or raft 
is sufficiently far to windward to break the force of the sea. 

We cannot understand why in the storm the Miranda continued 
to tow ; she should have slacked up and saved the strain on her 
cables, keeping as near the raft as she safely could ; but, of course, 
there may have been circumstances of which we know nothing that 
made it expedient for the steamer to look to her own safety, and, 
perhaps, after all, it was a case of abandoning the raft instead of 
the tow ropes parting. This view has some colouring in it from 
the fact that a United States man-of-war is said to have been sent 
in search of the raft,'* but if the Miranda had not broken down 
we cannot see why she was not quite as capable of looking after 
the raft as any other vessel. 

In 1792 a raft containing about 1,000 tons of timber was built 
at Swan Island, in the Kennebec, by Dr. Tupper, a somewhat 
noted eccentric character. It was made by tree-nailing square 
timber together in the form of a ship’s hull, and was ship-rigged, 
the intention being to send her across to England. At that time 
no manufactured lumber was admitted to the ports of Great 
Britain ; hence the timber in the raft was simply squared with the 
axe, to make it stow well. The ship or raft lay at Bath for some 
time, it being difficult to got men to go in her. She finally went 
to sea, however, carrying a small vessel on her deck. But off the 
Labrador coast her crew became frightened by bad weather and 
abandoned her. She was afterwards boarded by men from a pass- 
ing vessel and found to be in good order, and it was suspected 
that she was deserted without sufficient cause. Two other similar 
attempts were made from the Kennebec, and both vessels went 
safely across, but foundered on the English coast, under the same 
suspicions of fraud as in the case of the Tupper ship. In 1825 the 
ship Baron of Renfrew was launched at Quebec, having made a 
previous unsuccessful attempt, when she stopped on her way, 
owing to the grease being consumed by fire from friction. She 
was towed down to the island of Orleans and anchored. Her di- 
mensions are given as follows : — Length, 309 feet ; breadth, 90 
feet ; depth, 38 internally and 57 externally ; tonnage, 5,888 toms 
draft when launched, 24 feet ; cargo on board when launched, 4,000 
tons of timber. She was ship-rigged, with four masts, and was 
perfectly flat bottom, with a keel of about 12 inches, miUiiiM, 
•harp forward and rather lean aft, and looked more like a UoA of 
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Imildings Ham a ship. She sailed in Angasti 1825, drawing 86 
feet of water, in command of a Scotchman, a )udf«pay lientenant' in 
the British naTj. October 27th the Baron of Renfrew drove on 
shore on the coast of France, near Calais, and went to pieces. 

It is evident there are too many contingencies attached to rafting 
timber across the ocean to make it probable that any snoh method 
of transport will ever become general even if this Nova Scotia 
raft ultimately reaches its destination. 

For the information of those of our readers who may not have 
retained the particulars we gave of this extraordinary structure, 
we may mention that the raft consists of 27,000 trees, bound to- 
gether by a series of chains which connect those around the outer 
edges with a larger central chain, running lengthwise along the 
mass. The shape of the raft resembled that of a cigar, its length 
being 560 feet, greatest diameter 65 feet, the weight of the raft 
being 11,000 tons. The total cost of the raft, including timber, 
construction, and transportation, is about $30,000. The raft has 
the capacity of 70 large schooners, and the usual freight charges 
alone for this amount of timber are $25,000. Two other rafts of 
the same size are now being built in Nova Scotia. 

This mighty mass of timber, though estimated by some of our 
American contemporaries to be equal in weight and dimensions 
to the still “ living,” but not for long, wonder of the world, the 
Great iLastern^ falls far short of the bulk and capacity of that 
Leviathan steamship, and we are well within the mark when we 
state that the big steam vessel could stow all the trees in the Nova 
Scotia raft and a score of big shiploads besides, her burden being 
22,000 tons, and her length 700 feet, and breadth over all 87 feet. 
The raft, it will be observed, falls far short of this, and is a long 
way removed from exceeding the largest ship afloat, one of Her Ma- 
jesty's ironclad fleet, the Northumberland ^ being over 12,000 tons, 
if we take the actual burden, which in comparing with a raft of solid 
timber it is only fair to do. Those who have been out at sea in 
bad weather will fully understand the magnitude of the task the 
^ppers of this huge mass of timber undertook, and those who 
have ittvesM in the venture will wait with bated breath the news 
wWch passing vessels which have sighted the floating mass will 
fcttg. To vessels ignorant of its composition the first sight will 
n^them to the conclusion that they must have got out of their 
i^anhittiliig, whilst some amongst the superstitious might think that 
they had met with the great sea serpent at last. It will not sur- 
pfiie Us to hear some more legends of that great unknown fttiimal 
mmv^ed to us by those whose glasses have been pointed in the 
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direction of the “raft,” when the weather was misty or a gale 
blowing that gave them no opportunity of taking more than a fly-» 
ing look . — Timber Trades Journal. 

Upper Burma Forest LEASES.-^Whilo attention is being drawn 
to the settlement by the Government of India of the various claims 
brought by creditors of ex-King Theebaw, it may be well to re- 
call the circumstances under which the Bombay Burma Trading 
Corporation, Limited, obtained the concessions referred to by Sir 
John Qorst in his reply to Dr. Hunter, as reported in the Times 
on the 5th instant. 

This Company had for a series of years worked the principal 
forests under leases renewed from time to time. The earliest of 
those leases, of which any account must bo taken, began in 1881, 
and expired in November 1884. According to the terms of this 
lease, the Corporation enjoyed the sole right of removing teak 
timber from tho King’s forests into foreign territory. The rates 
to be paid by the Corporation for such logs as had been cut and 
worked out by the King’s own people are stated in the contract, 
as well as the royalties to be charged on the logs worked out by 
the Corporation itself. The schedules of rates include all possible 
sizes and qualities of logs, full-sized and under-sized, long and 
short ; but aj)paroutly nothing under 12 cubits (18 feet) in length 
was bargained for. 

A question arose as to the right of the Corporation to reject any 
timber under the terms of this lease, and to settle the dispute a 
supplementary contract was entered into in July 1882, to come 
into force in November, and to continue till November 1887, al- 
lowing the Corporation to cut and remove as many logs as they 
chose provided these measured under 18 feet in length (any girth), 
or were under 4^ feet in girth (any length). 

Under this contract, called tho “ Shorts,” a lump sum of Ks. 
1,00,000 had to be paid annually by the Corporation. Now it is 
manifest from the wording of the original lease that the Corpora- 
tion had no right to reject any logs on the ground of their being 
under 4^ feet in girth, and to those who ^ow anything of the 
Burma teak trade it must seem surprising that payment for fuU- 
sized short logs (under 18 feet in length and over 4^ feet in girth) 
was not provided ibr at all. There is an unexplained mystery 
about this “ Shorts ” lease, for while the Corporation’s agent, Mr. 
S. Jones, declared that it had been forced upon his firm, “ in order 
to extract money,” the Burmese held, that under the original lease 



there ms no snob thing as rejected timber. (Sh oorrespondenee 
in Bnrma Bine Book). 

It may not be possible now to discover at wbose door lies the 
credit or tbo blame, but there can be no donbt that the omission 
from the first lease of short full-sized logs full-sised in girth), 
which led to the subsequent agreement, was a distinct iidvantage 
to the Corporation. Some of the largest and most valnaUe pieces 
of teak that reach Moiilmein and Rangoon measure less tlmn 18 
feet in length, trees of large diameter having in many cases to be 
cut into short lengths to enable tbo elephants to drag them. Apart 
from those logs which the foresters are obliged to cut short, there 
must bo a great temptation presented to the workers under such a 
lease to satTifice a few inche*' in tho length of “ Hlaw *’ logs, 
on which a fixed royalty of R®. 6-8 each was payable, in order 
to get them inc hided in the “ Shorts ’* contract. The complaint 
of Mr. Jon(*s that this becond contract was forced on them 
seems to indicaio that tho Bombay Burma Trading Corporation 
was obliged to agree to the terms in consequence of some other 
parties ofiering to compete with them for the working ont of the 
large-si/cd short timber omitted from tho first lease, and there was 
a report in Burma that such was really the case. A few months 
after the Shorts ” contract came into force, a third lease was 
arranged to take the place of the original one, expiring in Oc- 
tober — No\ ember 1884. This too, like the second, was a lump 
sum contract, the aniouni payable annually being Rs. 8,50,000. 
When the quarrel arose between tho Bombay Burma Trading 
Corporation and King Theebaw’s Government, which resulted in 
the Burmese war, there wore, therefore, two leases in force, which, 
for all intents and purposes, may be treated as one. Under this 
the C^orporation had to pay yearly a sum of Rs. 4,50,000, and 
for that was allowed to cut and remove as many teak logs of any 
size as its forester <) could. 

All that has been said above refers to the Ningyan and Toan- 
gboo forests, where the disputes arose. The Corporation, besides 
these, worked the Chindwin forests, and bad agreed to pay for this 
concession from November 1887, a lump sum of Rs. 2,50,000 
annually, so that for a yearly payment of Rs. 7,00,000 the Cor- 
poration claims under these leases to work all the principal t^k 
forests in Upper Burma without let or hindrance until November 
1892. 

In deciding as to the claims of the Bombay Burma Trading 
Corporation, and as to the future working of the forests iia Upper 
Burma, the Gh>v6mment of India has a most dififioult task set be- ‘ 
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fore it. That thie if) felt to be the case by the authorities them- 
selves may he gathered from the fact that the matter seeiub still to 
be under the consideration of Government. 

As far hack as November 1885, a memorial was addressed by 
Moulmein merchants and traders to the Chief Commissioner, and 
this was followed by one to Lord DufFerin when he visited Burma, 
early last year, signed by a large number of the leading firms in 
Rangoon, Moulmein, and various parts of India. In both of these 
the Government was strongly urged to abolish all existing leases 
and to place the working of the forests in the hands of the Forest 
Department, and it wa^^ Miggested that any compensation found to 
be justly due to the leaseholders should take the form of a mone- 
tary payment. In the memorial to the Viceroy it was recom- 
mended that “ the investigation into the claims of the leaseholders 
should be conducted openly by an influential commission of en- 
quiry, with full powers to thoroughly sift all the evidence pro- 
duced before it.” Up to the present time no such investigation 
has been started, and there is a very general impression abroad in 
Burma that Government might find it somewhat inconvenient to 
carry through such an enquiry as the one proposed. We went to 
war because Tboobaw insisted that his decree against the Corpora- 
tion for breach of contract was not an arbitrary one, and refused 
to submit to the investigation proposed to him by the V iceroy . 

What people on the spot, who are most d(*eply interested in 
the matter, want is just what Theebaw was deposed for refusing — a 
searching investigation into all the circumrstances connected with 
the granting and working of the forest leases. 

A letter published in the Burma Blue Book (1880), page 195, 
throws some light on the means adopted })y the Corporation’s 
agents to influence the Chief Commissioner on their hohalf. The 
letter is attributed to Mr. Androino, their Mandalay agent, hut 
was evidently written by Mr. Louis Andrews, a German, and one 
of the Rangoon managers who had gone up to discuss matters with 
Mt. Androino. 

From this letter it is clear that the King’s agent (at Rangoon) 
was a creature of Andreino’s own making, and that his answer to^' 
Mr. Bernard’s Secretary was a diplomatic ” answer put into his 
month to servo the piirpo‘*e of the Kin Woon Minghee. 

In the Times of the 13th July last it was reported from Cal- 
entta that the Government of India had come to an arrangement 
with the 'Corporation, and that the leases wore to be continued 
tinder fresh conditions. This Ihiiay or may not be irne, bat if 
Ctovemment can take upon itself to^ar;^ the terms of Thtfebaw’s 
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leaMB, i»hy not go a Uttle fiiribor and aboSA tham aHog4|to ? 
Nothing short of this wUl aatisi^ the oUbtt tndetp «» 

Teak. — limber Trades Journals 


Floral Baboketekb. — A remarkable little weather-wiaa jd^i !• 
now said to be on exhibition at the Jubilee Flower Show jfllit 
o|)enod in Vienna. According to the account supplied by the pro* 
priotor of this natural curiosity it belongs to the family of tbd 
sensitive plants, but is so extremely meteoromotric that it not only 
moves if tone lied, but will close its leaves forty-eight hours in ad- 
vance of anv change in the weather. It seems, moreover, to be 
the most catholic of baroinotors. For it foretells not only rain and 
wind, storm", and set fair,” but earthquakes and other subter- 
ranean movements. 

There is, of course, nothing impossible in the assumption that a 
Mimosa has been discovered more sensitive than the species with 
which the world has so long boon familiar. We are not aware 
that hitherto any of them have exhibited hygrometric qnahtiesi 
though it is needless to remind the gardener that several well- 
known forms instantly fold up their loaves when touch is applied, 
and, on a tropical turf covered with them, will so rapidly transmit 
the movement to one another, that the pedestrian sees to his amaae- 
ment a sort of wave of motion traveliing ahead of him. For ages 
it Las been an everyday jiiece of weather-wisdom that if the Sibe- 
rian sow-thistle shuts at night the ensuing day will be fine, and 
that if it opens the sky will be overcast and the day rainy. LP tfae 
common African marigold shots at seven o’clock in the morning, 
there is a probability of ruin being at band. If the bindwe^ 
and the common marigold are already open, they will shut up at 
the approach of rain, while the pimpernel is so notoriously sensi- 
tive to any excess of moisture in the air that it has received lha 
name of “ the poor man’s weather-glass.” It is a familiar fiMt lo 
students of vegetable physiology that the leaves of PorleriaJkggg^ 
mitrioa fold down or rise up in accordance with the state of tta 
atmosphere. The leaves of the HGedysarums have been w^jkaoWBy 
ever sinoe the days of Linnseus, to suddenly begin to quivei, witlK 
ont any apparent cause, and just as suddenly to stop. Foroo can- 
not initiate the movement, though cold will stop it, and warmfli 
will set in action again the suspended animation of the leaves^ 
If artificially kept from moving, they will, when released^ iQStaat|y 
begin their monotonous ti^ anew, and, as if to make up for 
time, will dance with redoubhd energy. The lower petal of some < 
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orchids manifests similar spontaneous movements, the nature of 
which is more mysterious than the tendency of the compass plant 
of the Western prairies to present the edges of its leaves north and 
south, while their faces are turned east and west. The leaves of 
the Colocada eaculenta — the Tara of the Sandwich Islands — will 
often shiver at irregular times of the day and night, independently 
of the wind or any external cause which can bo delected by our 
rude senses, and with such energy that little bells hung on the 
plant tinkle. These, and many similar cases of something akin in 
appearance to spasm or reflex action which will recur to the me- 
mory of a botanist, arc not to be explained by the presence of any 
peculiarity in the structure of the plant, and oven did an organism 
exist, the sensitiveness by which the motive organ is affected re- 
mains as mysterious as over. Such a structure has been described 
in the sensitive plants — whose activity, it is also said, may be para- 
lysed by the vapour of chloroform — but we believe the keenest eye 
has not as yet boon able to detect in the species jutst named any 
similar peculiarity capable of accounting for these strange motions. 
The chances, therefore, are that they are duo to changes in the 
weather of such a slight character that our nerves are incapable of 
appreciating them, or the mercury of recording their accompany- 
ing oscillations. It is, indeed, this extreme sensitiveness to atmos- 
pheric conditions, and more particularly to light, which causes 
certain plants to close, not only when there is a shower on hand, 
but at particular hours of the day. “ Floral Clocks ” can thus be 
made by planting flowers in a circle according to the well-ascer- 
tained times of their waking and going to sleep. — Pioneer. 
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THE FOUEST.S OF MANIPUll. 

( Coniinurd from pmie 21K)). 

To tho scmtli of tlir C\icliar-Miinipur roud, in tlic fore«»ts that 
contain thi* Indiii-riihlM-r, the lui^c^nr {Mesaua fenm) abounds, 
and a smull trade is done by tin lull trihts in collecting its me- 
dicinal flo\\er-huds. Along with nag(‘Siir one or two species of 
Eugenia arc occa^ionaliy met with; urnl the jariil ( L(iffer$trcBmia 
Flos^re^iiut) is in great abundance, and with it tho equally plenti- 
ful tun (Ce^/re/a Tuna)* Th(H(5 uscfnl trees ought to furnish the 
planters of t'achar with a never-failing supjily of admirable teu- 
hox wood but for the difticulry of removal. I cannot enumerate 
all tlie bushes and herbs seen in these forests ; ferns and dwarf 
palms form a dense undcr-\ (‘getation, while every bough overhead 
carries its profusion ol epiphytic orchids. In exposed situations 
tho tropical Cassias abound — C, Fthtula in the forests ; and C. occi- 
dentalisy C, Soph(yra, and C. 'Torn forming gregarious clumps in 
the open jungle. Tho general tone of the vegetation recalls, in 
fact, the warm, damp forests of South-eastern Bengal, devoid only 
of die cocoa-nut, betcl-nut and palmyra palms, while every now 
and then the ajtpearance of stranger-s bespeaks the border-land 
of a perfectly distinct area, the Malayan — such, for example, as 
the many plants belonging to the MelasiomcxeoB, TernatramiicxiWy 
and GuttifercB natural orders. In the ICala Naga forests the wild 
elephant is also fairly plentiful, and the Manipuris sometimes com- 
bine and bunt for the precioos ivory — a demand that is rapidly 
exterminating the monster of the forests from Sonthem Asia. 
Far away on the eastern side of Manipur recent foot-prints of a 
herd of elephants were met with, but practically the Manipur stock 

2 X 



S40 


Tni rOBBRTR op MAPIPOB. 


if confined to the southern Jiri forests bordering on the Lnshai 
oonntrj. 

But I must hasten forward, as there are still some 70 miles to 
traverse before the valley of Manipur is reached. After having 
marched through some five or six miles of damp dense forest, the 
path improves with the ascent to the QodamghAt outpost. For- 
merly about half-a-dozen Manipur soldiers used to be retained here ; 
but owing to the unhealthiness of the station they were removed. 
After leaving Godamghdt the last view is got of the Jiri river, 
and its dense evergreen forests stretching far to the left. A new 
country is entered on the ascent of the Miikrii range. The soil is 
dry and rich, and the forest changes completely its character. A 
few trees of nagesar continue, but soon become intermixed, in 
dank shady glades, with the grao(‘ful rounded clamps of the 
fig {Ficus triloba)^ the large leaves of which, with their ferruginous 
velvety surfaces, are truly lovely. On dry grassy slopes and on 
the more open forest tracts, another fig is met with {Ficus conglo^ 
haia). This tree, throwing towards the ground its fruiting boughs 
succeeds, through the aid apparently of ants, in having its fruits 
completely covered with the loose rich soil in which they are ri^ 
pened. On the boughs of this tree a curious bee was found which, 
ant-like, had constructed its hive by sewing two or three leaves 
together. The insect was very small, and had a curious greenish 
metallic lustre. Thinking this to be an ant that perhaps preyed 
upon the smaller species, supplie<l with food by the fig in return 
for services rendered, I was about to catch hold of it, when one of 
my coolies told me not to do so, as the hec stung very badly at 
first, but lost this power after a time. This local wisdom dictated 
a course of procedure that greatly astonished me. The hive was 
struck gently with a stick once or twioe, the adventurer rushing 
off as hard as ho could between each attack. By-and-bye, deeming 
that the bees had got over their fit of ill nature, he ooolly went up 
and cut the hive off the tree — the bees crawling over his hands all 
the time without stinging him. 

In the forest above, the Mukru {Sohima Wallichii) makes its 
appearance — a tree 30 to 60 feet in height, which when in fuU 
flower, looks remarkably like a tea tree. It is indeed a closely al* 
lied plant to the Camellia ; and along with Saurauja RosobfurgUi^ 
observed lower down, may be viewed as establishing the Temstros- 
miaoeous character of the Manipur forest, which becomes mprl^ 
and more pronounced, until in ^e eastern ranges, forests of the 
true tea plant are met with. Sekima WaUidhii is an extremely 
variable plant, and a well-marked form of it {S, Nomhatf Beinw^ 
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fdlly deaervibs, in mj opinion, the independent position onoe assigned 
to it. This form may be said to make its appearance in Northern 
Assam and the Kliasia hills, and to spread east and south through 
Manipur to Northern Burma, and thence to Penang, Borneo, and 
Sumatra. It may readily be distinguished by its tMoker, more 
coriaceous leaves, shining green above, felted canescent or shortly 
toniontose below, with tho midrib hairy. Venation quite obscured, 
margin more or less crenato or sometimes almost quite entire. 
Flowers less than one inch in diameter. 1 would refer to this lype 
Gordtnnn wollm, G. flonhunda, Wall., Scluma mollis , I^y©r» 
and aS^. ohiafa, Rurz ; but I would place Gordmia oblata, Roxb. 
under Ixhima crenatay Korth., a Malayan species. In part oon- 
tirmntion of this re-arrangmnont, there exists on Roxburgh's origi- 
nal drawing of G. ohlata, a note to the effect that the specimen 
figured by him wa^ obtained fiom Penang. Few genera have 
species blending into each other more completely than do those of 
Schuna. If S. ermata be not retained as distinct, then ti, together 
with S, Noronhcc^ must be thrown into an artificial hpecies, which 
might perhaps bear the name of S, Walhckit, To tho north a 
still more maiked variety of 6’. Walhchii (or rather of S» NoranhcB) 
was found, which perhaps deserves specific recognition. The shape, 
texture and venation of tho leaves of this plant closely resemble 
those of Anneslea. The obsolete reficulations, through the snocu- 
lent texture of the leaves of this plant, and of those of the form 
recognised as S, Noronha;, at once separate the living plants of 
these forms from S, Wallichh on the one hand and S. khasiana on 
the other. As seen in the forests these trees are quite distinct, 
bnt it is scarcely possible to speak of them, as found in the herba- 
rium, with the same degree of certainty. I was greatly astonished 
to find at a height of 2,()00 to 8.000 feet in the Mukrii forest, a 
species of screw pine, probably Patidanus furoatus. This elegant 
plant was seen to raise its crown of spiny leaves on a long, deli- 
cate, erect stem, which gracefully curved in its efforts to carry its 
head above the dense under vegetation. Beneath, the pandanns 
a species of Tapistra (which I have in my diary named T, Baker- 
iana) made its appearance, and continued from the Miikni foresle 
throughout Manipur in all the forests above 4,000 feet in altitude. 
This tt in fket the most abundant Liliaoeons plant in the State. 

^ Descending the Miikni range to the east, the river of that name 
is reached which is seen to flow in a southerly direction. This is 
a large clear stream of perhaps 40 yards in breadth. MahMr fish 
were observed moving sleepily about in its deep pools, but refused 
either spoon or any other tackle. A ri<di harvest was, however^ 
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made in butterflies. These swarmed in myriads, especially four or 
live species of swallow-tails. A white butterfly was seen in great 
profusion, but always flying down the stream in lines perhaps 40 
or 50 deep, following one after the other in so compact a manner 
that an expert swing of the net would often secure the whole 
string. On ascending the opposite slopes these curious insects 
were noted to be flying up the valley singly, fluttering here and 
there from flower to flower, as they worked their way up the gorge, 
to rush down the stream again in detachments apparently in a 
playful manner. 

A volume might be written on the lierb^ and shrubs collected 
in this deep dark gorge. Ferns were in great abundance, and a 
species of Piper mingled its deep green ternately-veinod leaves on 
the rocks with the loaves (also ternate-voined) of herbaceous and 
bushy mola«»tomaceous plants — Sonerila tenern^ Roxb., S, niamlala^ 
lioxb. and Sarcopyramis Wall, With the ascent from 

the Mdkru, the task of climbing the Kala Naga range practically 
commences. The forest and jungle is at first dense, but gradually 
becomes open, until the clearances around villages are reached. 
Studded hero and there along this range are the village sites of 
the Koupui Nagas, an extremely primitive race of people, who have 
l)een gradually expelled from their ancestral homes, to their pre- 
sent haunts, by the invasions of the Kukis from the country to 
the south. From the «»unimit of the Kala Naga range a magnifi- 
cent view is obtained of the country around. Far away to the 
west are seen the plains of Oachar, with the great Barak river 
winding among the hilly knolls that have been appropriated by 
the tea-planfer. At the visitor’s feet in the deep gorge below 
runs the sullen stream of the Miikrd, and stretching away beyond 
are the dark evergreen forests of the Jin'. East the eye wanders 
over a series of mountain ranges which enclose the Irang river, 
and which rise higher and higher until they culminate in the Lim- 
ntol range, which overlooks the valley of Manipur, some 25 miles 
distant. 

Continuing the road a descent is made to the upper reaches of 
the Barak, a stream fully 60 yards wide, stocked with fish, and 
having all the appearance of ^ing likely to prove a rich field for 
the angler. Opening every now and then into deep pools, it is 
broken by gentle rapids, while the forest trees and bamboos throw 
the desired degree of shade without impeding the operations ol* 
the sportsman. From the Barak the path again ascends, and for 
a time skirts along the Irang river, where one or two charming 
bits of forest and wild rocky scenery occur, with refreshing water- 
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falls rushing below the trav^er^s feet. By the bed of one of 
these rivulets the rook* were found clothed with clumps of a 
beautiful Colocasiai the <{ark variegated foliage of which recalled 
the gardener's efforts with the allied genus Caladium. 

To a large extent the forests over the regions rapidly sketched 
consist of Schima and Saurauja trees — the former with their sin- 
gle camellia-like white blossoms contrasting elegantly with the 
wax-likc pink flowers of the Saurauja bushes. Several of these 
Sauraujas have large beautiful leaves densely matted with a russet 
tomontum, and having a profusion of veins that recall the Dilleniaa 
of the lower tore«t‘', while in their clump-like habit they equally 
bring to mind the rhododendron li>ro^to of the higher regions. A 
sj)ecie8 of Eriohotrya^ probably E. petiolata, Hook, f., was very 
plentiful. JL/ptlanih(Ta stricta^ W. and A. (of the fornf named 
auffufsti/olin) was also common, and along with this another Eubia- 
ceous plant, AdenoHacme longifoUa, Wall. Of the last mentioned 
plant Ihero are three readily recognisable forms. One which I 
liave called the type has leaves acuminate and flowers few not 
dichotoinously cymose ; the second, tomentom^ is a distinct form 
with cordate loaves, the whole plant coarsely hairy and the calyx 
teeth glandular ; the third form — dkhoioma — is distinguished by a 
large and pronounced dichotomous inflorescence. In the darker 
part's of the forest the stunted bush, Acranthera tomenlosaj Br., with^ 
its clusters of large rose-pink flowers was gathered — a plant dis- 
covered by Griffith in the Mishmi hills, and said to be found also 
on the Khasias. It is plentiful in the forests between the Barak 
and the Irang, and is without exception the most handsome plant in 
Manipur, and one well worthy of introduction into European culti- 
vation. It is only about a foot-and-a-half high, has four or five large 
leaves about 8 or 10 inches long, with (hid below its graceful foli- 
age) pendulous clusters of some 20 rose-pink flowers, each flower 
fully 2 inches in length. Along with this elegant plant were also 
gathered Ophiorrhiza luridaj Hook., Saprozma tematum, Hook., 
Wendlandia exserta, DC., and W, glahrata^ DC., all members of 
the family, Rubiacece^ and all fairly plentiful and giving a new char- 
acter to the under vegetation. Between the Barak and the Irang 
the road dips down into the valley of the liengba, where Schinui 
W Michii is met with in great abundance, along with the Serophu^ 
lariaceous large tree Wightia gigantea, Wall., an uncommon plant 
found in the Central and Western Himalayas, Sikkim and Bhutan, 
and distributed to Java. A remarkable Sikkim type of vegetation 
gets more and more developed as the traveller wanders northwards 
abng the western ranges of Manipur ; and the appearance of so 
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striking a tree may be viewed as tbs most southern indication of 
this feature of the flora. But gradually the Sikkim type becomes 
established with the occurrence on the heights above the Irang, of 
Aucuba himalaica, a bush, which prior to my visit to Manipur, 
WHS supposed to be confined to Sikkim and Bhutan, and to be 
distributed to Japan. Manipur fills up the connecting link ; for 
everywhere from the Limatol range at 4,000 feet to Sarameti at 
10,000 feet, this large bu&h occurs bearing a north-easterly direc- 
tion through the State. 

From the Lenghu the road works its way through the forests 
that skirt the western wall of the Irang basin, and having crossed 
this and descended to the bod of the river, it ascends the opposite 
side, until it roadies the cup-shaped valley of the Kowpom. This 
may be described as the first of the extensive series of valleys into 
which every now and then Manipur expands. Kowpom is in the 
rains a rice swamp of fertile soil, about 2,700 feet above the sea. 
In the winhT, however, the temperature falls so low that ice forms 
on its marshes. On leaving this smiling valle}’^ the road skirts the 
northern side, and makes the ascent of the ridges which sepiirate 
Kowpom from the valley of the Limiiak, a tributary stream of no 
great importance. From the presence of a species of CaHtanopm, 
reseinhliiig an oak, these hills are generally called Pemberton’s 
oak ranges. The oaks proper form a feature of the eastern and 
northern dividon of Manipur, but so fur as 1 was able to judge, 
do not oeeur on the western outer range*', altliough they are met 
with on the slopes of the Limatol facing the valley of Manipur, 
e«ipecmlly to the north. From the Limitak the road winds np the 
ascent of the last and loftie-st range of the western division of 
Manipur, viz., the Limatol ; and as it passes the crest of the ridge, 
it is 4,900 feel in altitude. From this point a magnificent view 
of the great valley of Manipur is obtained, with its expanse of 
water to the south, the Lotak lake, and its forest to the north — the 
site of Impail the capital of the State. 

(To he continued)* 


ANNUAL MEETING OF THE AMERICAN FORESTRY 

(EGRESS. 

First Day’s Prockedinqs. 

Promptly at 10 o’clock in the morning President George W. 
Minier, of Illinois, called to order the sixth annnal meeting of the 
American Forestry C’ongress. Considering the usual meagre ai- 
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teodsnoe on the opening days pf all aMooktionSy a good lepreaenta* 
tion wae present, delegates appearing from all the principal States 
of the Union — ^from the Atlantic coast to the far west. Among 
those of prominence present vere : — B. E. Fernow, of the National 
Department of Agriculture, Washington, D. C . ; Leo Weltz, Com* 
missioner, Ohio State Board of Forestry, Wilmington, 0. ; George 
W. Minier, President American Forestry Congress, and many 
others. 

In opening the session President Minier stated briefly the ob- 
jects of the Congress and gave a few events of its history since 
the first annual meeting six years ago. Although, first an or- 
ganization of the United States alone, it had been broadened to 
embrace in reality the whole western hemisphere, and the name 
changed to the ‘^American Congress of Forestry.** While this 
action had been w'ise in some respects, it had had its disadvantages, 
as making the Congress international in its character apparently, 
precluded the hope of obtaining appropriations to defray its ex- 
penses, from either the United States or any other American 
Government. 

On motion of B. E. Fernow it was decided that the papers of 
certain members absent and unable to he present he read and dis- 
cussed. 

“ Area and Economic Value of the Forests of the United States,” 
a very able paper by H. C. Putnam of Eau Claire, Wis., was read 
by the Secretary. Mr. Putnam, having had over thirty years’ 
experience in the lumber and timber business, his views were 
considered of unusual importance by the Congress. The lumber 
men of the north-west, he said, were cutting the pine forests of 
that region at the rate of 800,000,000 feet a year. Fifteen years 
will see the great pine forests of Wisconsin obliterated as an article 
of commerce. Just so with the forests of Michigan, Minnesota 
and the whole north ^west. The importance of legislation on this 
subject cannot be over-estimated. Care should be taken against 
the origination of the devastating forest fires. Officers should be 
appointed by the National or State Governments to look to this and 
see that the laws already in existence are enforced. The young 
trees should he protect^ in their growth where the larger are 
felled and out up. It is easier to save a thousand young trees 
than to plant ai^ nurture one. By proper care and disorunino- 
tion, proper legislation, these great forests oan be preserved at 
their present aorei^. But will the National Government or the 
States ever move? The slaughter goes unheeded onward year 
after year. If these forests are destroyed, the great rivers of the 
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north-west will in the dry season become less than babbling brooks 
instead of commercial waterways as they now are. History has 
proven this prophecy to bo inevitable. As a nation we are rich in 
forest area. The 800 miles of coast of the Oarolinas, Georgia, 
Florida, Alabama, Mississippi and Texas, extending inward an 
average of 100 miles, carries a valuable pine forest of both varieties. 
Just so with other portions of the country. Australia, China, 
Japan and the islands of the sea, on the other hand, have no timber 
of commercial value. Mexico has some, but at present it is almost 
inaccessible. Europe depends entirely upon us for many varieties 
of timber. Are wo to bo profligate of those great riches, or are we 
to lavish and destroy ? Action by Congress, and laws to insure 
preservation of the growing timber aro the only safeguards. But 
we must nut wait too long. 

DUcusftion, 

Mr. Fornow opened the discussion on this paper. He thought 
the incentive to forestry legislation lay rather with State legis- 
latures than with the National Congress. In Michigan a commis- 
sion has already been appointed to suggest legislation in that 
direction. Other States should follow. In C’anada the most en- 
couragement had been received. There the proceedings of this 
Congress were printed without the inquiry being made whether 
the organization were (Canadian or American. There the Govern- 
ment has conjointly with the timber men appointed “ fire wardens,” 
to look to the preservation of the forests from fires and secure en- 
forcement of all the laws. The lumber men pay half his salary and 
the Government the other half. This man has the power of police 
officers . He can make arrests and in case of emergency can sum- 
mon all citizens to his aid in the suppression of fire or enforcement 
of the law. In Michigan, alone, on the other hand, the forest fires 
have done a damage of over seven million dollars. Of course the 
States could do nothing in regard to the mountain regions and 
Government reservation. Congress would have to legislate on that 
subject. The manner in which the Government forests were de- 
vastated was shameful, yet laws should not be passed without the 
instrument to enforce them. A national commission or board 
should be appointed with the necessary powers. The present 
trouble was that, although in most States laws already existed 
for the protection of forests against fires, there were no oommis- 
sion or officers to look after their enforcement. 

Prof. J. L. Bndd remarked that he had been surprised when 
in Biga, Russia, some years ago to find that shiploads of pine were 
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Mng oontinnallj shipped from that point to the United States in 
krge quantities. On the other hand the English have picked up ' 
nearly every black walnut log in the west and shipped it to Eng- 
land to be manufactured there. Speaking a little off the subject 
he wished to state right here for general information that in Iowa 
they had found that white pine was one of the best timbers to 
grow. Groves planted 18 years ago were now from 40 to 50 feet 
in height. No particular experiments had been made with red 
pine, but they seemed to flourihh wherever planted and proved 
very ornamental. Observation^ made by the Iowa people had 
shown that white pine made the best growth of any tree in the 
State, lied pine probably came next, and it was followed by 
white spruce. 

Helps and Hindrances to Kansas Forestry,” by W. S. Newlon, 
of Oswego, Kan., was the next paper read. The author stated that 
the people of Kansas in years gone by had done a great deal of 
grove and tree planting on their farm<i and around their orchards, 
fields and homes. These benevolent efforts were now giving a rich 
return. All that was needed in the future was intelligent discus- 
sion and agitation to stimulate in the mind of the masses a benevo- 
lent inspiration Ibr forestry. The hindrances to forestry in Kansas 
were the great drouglits, fire®, bird.s and insects, and the consump- 
tion of the timber as rapidly us it grew. In the past the prairies 
of Kansas were burned annually and much timber destroyed in the 
course. In Indian territory particularly these fires still ravaged 
periodically. To prevent the frequent disastrous fires from railroad 
sparks, the funnels of the locomotives should be netted. Much 
timber too is needlessly squandered in Kansas in the construotioxi 
of bridges and other public structures that should be composed 
entirely of stone. Wire fences, too, should be built rather than 
plank ones. A substitute for wood in railroad ties should also be 
adopted by the railroads. The demand for ties probably makes a 
greater inroad on our forests than any other one article. The laws 
of Kansas fail to protect certain birds from indescriminate slaughter 
because of the impression that they eat and peck fruit and per- 
forate trees. While this to some extent is true, yet these same 
birds do incalculable good b}' preying on borers and other insects 
that attack the trees. A law of Kansas forbidding the growth of 
hedges to a height of over 4^ feet was also an unwise act. They 
should be allowed full scope. The roots of trees and herbage stop 
the oiroulation of water through the ground, and hold it from 
mnning off and away through the streams too rapidly. It is a 
well-kaown fact to close observers that fibrous roots hold water ' 
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Hke a sponge and will make a swamp anywhere. This &ot ma- 
terially affects the rainfall of a country. Trees by Oonsuming 
effete carbonic acid and giving ont oxygon are valnable as preven- 
tives of malaria and other diseases. As a matter of fact birds are 
indispensable to forestry. Without them all trees would be des- 
troyed by the various insects. Despite them many trees in Kansas 
are destroyed by the borers, caterpillars, grass-hoppers, aphis and 
other pests. The English sparrow and other birds destroy all 
these insects. The birds should be appreciated and protected from 
injury. 

DUcusaion* 

Mr. Minier said ho endorsed every word of the paper — particu- 
larly all that referred to birds. They were his particular pets. 

Mr. Fernow said he was astonished to see so few birds, com- 
paratively, in the United States. The woods of North America 
appear lifeless compared with the woods of Europe. Singing birds 
particularly are scarce here. 

Mr. Brown thought there were plenty of birds here, but they 
rather frequented the prairie groves and prairies. 

Mr. Allen did not agree with the paper on the assertion that the 
roots of trees stored up moisture. That was, he thought, a great 
fallacy. He believed, on the other hand, the roots afforded an exit 
of moisture from the ground by sucking it up in the tree from 
whence it passed through the limbs and foliage to the atmosphere. 
Some of the birds, too, which the paper praised, ho found in West- 
ern Kansas to be a great pest, sticking their bills into fruit and 
creating groat injury. 

Mr Morgan, of Ontario, Canada, in reply to this, said there 
could be no roses without their thorns. The birds paid for all their 
damage. Ho thought, however, roots were a great preservative of 
moisture. They act as a sponge. Go several days after a heavy 
rain and take a network of the roots and you can squeeze water out 
of them. 

Mr. Osborne thought it wonderful the amount of moisture trees 
draw up through their roots and distribute to the atmosphere- 
even where the soil is apparently dry. Experiments have proven 
that the roots penetrate to such a depth as to obtain plenty of 
moisture where there has been no rain for months. In Nebraska 
he found the planting of forests had attracted the birds. 

Mr. Fernow said that experiments so far had given no direct 
knowledge in regard to the transftiration of water by means of the 
roots and branches of trees. It U certainly true that the amout 
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of oTtporation thrcmgh the roote and leaYos ie enormotUy Tei it 
ehoold be borne in mind that the rootSy penetrating a diatanoe often 
of 20 feet or more, bring np the moiature that otherwiae wonld 
never be available. 

Mr. Bndd said that a few years ago, in the Adirondaoksy he 
walked through a forest in dry mid-summer where the moisture 
actually wet his feet. Afterwards he visited the same country ; 
the forest was cleared away, and where once was moisture was now 
arid desert. The point lay in the fact that evaporation from open 
land was much more rapid than from the earth covered with forests. 
Scattering trees did not do so much proportionate good in this 
respect as several thousand acresy as forest conditions seemed to be 
necessary. 

Mr. Fernow stated that in Prussia, where forestry was better 
understood, and an annual crop of timber felled the same as any 
other crop, great trouble was lately experienced in disposing of 
the supply, timber being imported in large quantities from Gal- 
licia and Hungary. As to the metal railroad ties suggested in the 
paper, Mr. Fernow would say that the Mexican railways had this 
year laid (10,000 of them as substitutes for wooden ones. 

Mr. Budd said no climate on earth had been so greatly modified 
within 60 years as the climate of this j)art of North Amerli|i. 
The clearing of the forests has clearly had much to do in this direc- 
tion. Let us cultivate timber on our own soil, and not bring it 
from British America or Russia. 

Mr. Fernow agreed that the clearing of forests greatly affected 
the climate. Experiments had proven that the temperature of 
forests was 15° to 20° lower than the fields in summer. In fall 
and winter the difference was somewhat less. The humidity of 
the forests was from 3 to 10 and even 13 per cent, greater then in 
open air. 

Mr. Minier stated that years ago, when surveying the Illinois 
Central railroad and the Illinois river, he made some observations 
regarding the rainfall. A single inch of rainfall on a single acre 
of ground amounted to 101 tons of water ! He also insisted that 
fibrous roots, acting as sponges, absorb large quantities of water. 

It is also true that on enormous evaporation is constantly going on 
through this medium. There is considerable moisture in the at- 
mosphere all the time — so much, indeed, that if all the water above 
us for 40 or 60 miles could be condensed at onoe there would no 
longer be auy dispute about there onoe having been a flood. 
[Laughter.] Regarding the subject of metal ties. President Blaok- 
atope, of the Chicago and Alton railroad, had informed the speaker < 
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that they proved too great an injury to the rolling stock to ever be 
adopted. Paper ties were the only substitnte, Mr. Blackstone has 
asserted, and it required bass-'wood or linden trees to make them. 
“ As to tbo birds, there are but few of them that are not our par- 
ticular friends. In April, May and June they prey on the insects 
that attack the trees. In July and August they ask a little com- 
pensation for labor, and I propose to plant enough that they may 
come and get their pay without any trouble.” [Applause.] 

The report of the “ New England committee” was read by the 
Secretary. It stated that the eiforts of the committee had been 
principally directed toward securing legislation for the prevention 
of forest fires. The State grange of Maine had seconded the ef- 
forts of the committee, and in that, as \vell as other New England 
States, the results had l>ocn encouraging. In Maine a bill had 
been passed establishing an “ Arbor Day ” for the general planting 
of trees. 

The report of the “ Arbor Day committee ” was read in the 
shape of a letter from Prof. Northrup. In all States visited, ho 
had mot with flattering results, many of them ha\ing already 
passed a law creating an arbor day.” 

“ Forestry in Nebraska ” was the subject of a letter of the 
Nebraska delegates. Instated that great efforts were being made 
to awaken the interest of the people of that State in fore^try with 
partial success. Already the fore'^ts at the mountain sources of 
the great river-s of Nebraska were being cleared oft* to such an 
extent as to endanger irrigation of Nebraska lands and, unless 
decisive steps were tiiken, in a few years the North Platte and 
other important streams would, in raid-summer, dwindle to feeble 
brooks or become entirely dry. The State Agricultural and Horti- 
cultural Societies, too, were urging the passage of a law by the 
State establishing “forestry stations” — that is, the planting at 
certain distances apart of considerable groves to be preserved in- 
tact. The delegates were endeavouring to secure the adoption of 
forestry us a regular cour«»e of instruction in the schools. 

Mr. Budd thought every agricultural college in the United 
States, particularly, should teach forestry, and Mr. Minier amend- 
ed the sentiment by insisting that every common school also should 
give limited instruction on the subject. 

Ex-senator Gillham, of Alton, spoke at length on the necessity 
of forestry organization in Illinois. In his part of the State many 
^ trees had been planted, and the result had been satisfactory. He 
urged the adoption of resolutions by the Congress requesting the 
various States to amend their laws and constit^^tions in such a way 
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•3 io exempt from taxation all lands planted in forests for a given 
time. 

Legislation necessary for the encouragement of Tree Planting 
in Illinois,” was the subject of a paper by Fred. Grundy, of lllinoiSi 
which was read by the Secretary. The paper was very brief, and 
particularly urged the passage of legislative enactment to promote 
forest planting. It concluded with the draft of a bill which the 
author thought should be presented to the next legislature of 
Illinois. This bill provided that land upon .which a certain num- 
ber of trees were planted for timber culture should be exempt for 
a limited time from all taxation. 

Senator Gillbam stated at the conclusion of the paper that a bill 
similar to the one presented had been introduced by him in a for^ 
mer legislature, but had failed to pass on account of its unconstitu- 
tionality, the constitution of Illinois providing nothing but school 
and church property shall be exempt from taxation. 

(To he continued). 


PENSIONS AND FURLOUGH ALLOWANCES FOR THE 
UNCOVENANTED SERVICE. 

We have read the debate in the House of Commons on Mr. King's 
motion “ That it is inequitable and anomalous that privileges 
as regards leave and retirement should bo refused to some classes 
of officers in the Uncovenantod (yivil Service of India, which are 
enjoyed by others in similar circumstances ; and that in view of 
the heavy fall in the value of the Rupee, the payment of pensions 
of retired European Uncovenanted officers in England at the offi- 
cial rate of exchange is no longer equitable,” and we offer a few 
remarks on the debate as regards our own Department. 

Mr. King made a most forcible and eloquent speech explaining 
that the present Uncovenanted Service of India has absorbed to itself 
several of the most important Departments of the Indian Admin- 
istration, and that the leave rules and payments of furlough and 
pension in Rupees, however applicable they might have been in the 
early days of the service, when it was confined to the Native 
peons who swept out the offices, and the junior clerks who copied 
letters and totalled up the figures of the Covenanted Civilians,'’ 
were now completely inadequate. 

There can be no doubt that hundreds of officers have been in- 
duced to enter the Public Works, Telegraph, Forest and Eduoa-^^ 
tional Departments in the hope that, after having devoted the 
best years of their life to the service of India, they might spend 
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their remaining years at home on a fixed sterling pension, as in 
the advertisements of Government for candidates for these services, 
the Rupee was referred to as equivalent to 2s., and no one could 
possibly have foretold, 10 or 15 years ago, that it would only be 
worth is. 4d., or even less. If Government wants the best English 
labour, it must pay English prices, and settle the question on an 
English basis. 

Mr. King put the case very forcibly at the end of his speech, 
describing the pensioner as watching the exchange rate with 
fear and trembling, moving from one house to another smaller one, 
giving up luxury after luxury, though to most of us they seem 
necessities, and one economy after another made, with a constant 
struggle to keep up the small insurance premium, by which alone 
his family can be kept from grovelling poverty.” 

Colonel Hill, who seconded the motion, spoke chiefly on behalf 
of Enginoi^rs, and explained that pension is merely deferred pay, 
and that salaries were fixed on a lower scale than they would be, if 
men had to make a future provision for themselves out of their 
salaries. 

Sir J. Gorst cannot be said to have replied fairly to the argu- 
ments brought forward in favour of the motion. When he stated 
that in the Land Revenue and Judicial branch of the Unoovenant- 
od Service, there were 139 Europeans only and 2,449 Natives of 
India, he omitted to mention that this branch is really intended by 
Government for Natives of India, and that in the Public Works, 
Telegraph, Educational and Forest Departments, by far the ma- 
jority of the gazetted ofi^cors are Europeans, many of whom have 
been specially trained at home, and appointed by the Secretary of 
State. 

When Sir J. Gorst endeavours to make this a matter as between 
Natives and Europeans, we entirely differ from him. 

Those Natives of India, who pass into the services in England, 
and who might perhaps wish to settle in Europe after their services 
have expired, should receive sterling pensions, as well as Euro- 
peans, but those Natives who are appointed in India can have 
nothing whatever to do with sterling pensions. Several Natives 
of India are in the Covenanted Civil Service, and they will, we 
presume, receive pensions in sterling and not in Rupees. 

It is clearly to the interest of India, that Europeans should not 
be enoouraged to settle there after retirement with their families, 
adding to the number of claimants for posts, which should he chiefly 
held by Natives, but this is the direct result of inadequate pen- 
sions, as any one visiting our hiU stations must ^t once reoogniae. 



psnidM Attt munm alumtaxom m uvoovntAxm iwim 383 

Shr J. Gbrst fpoke of the Coteoiiited Service, as reondtsd 
by competition at home, and stated that the Unoovenanted Service 
is mainly recruited without competition in India, omitting all men- 
tion of the home competition for the scientific departments of 
the Uncovenanted Service, and their expensive special education, 
costing from £600 to £900, after securing nominations, and before 
they can join their appointments in India. 

Sir J. Gorst, in his reply, twice threatened the Services that 
any attempt to extend their privileges, might give rise to such 
action as might result in the distinction between Europeans and 
Natives being swept away, and admitting that the Public Wor^ 
and Telegraph Departments had received exceptional favours, he"^ 
was afraid that any further agitation would lead to levelling dosm. 

This argument cannot prevent our urging our claims on the 
consideration of Government, the question as regards the present 
being chiefly one of justice to old servants, whose prospects of a 
comfortable retirement are blighted by the rate of exchange, and 
for the future, whether capable and energetic European officers 
can be tempted to India, if offered merely the same leave and pen- 
sion allowances as to Natives of the country, whose homes are 
there. Those who consider that they have not been fairly treated, 
and heads of departments who wish to maintain their efficiency, 
will not be influenced by any such threats, in expressing their 
opinions on this subject. 

In referring to the Native members of the Covenanted Service 
appointed in India, Sir J. Gorst omitted all mention of the flbt 
that they draw only two-thirds of the salary of those appointed at 
home, and yet, when it is proposed to pay sterling pensions to 
hard-worked deserving European officers, he stigmatised it as an 
anomaly. Another fallacy of the Under Secretary of State’s was 
that, in India the proportion of the pension to the pay was on^ 
half higher than in almost any country in the world, and this, 
when Rs. 5,000 is paid as our maximum pension, except in cer- 
tain favored cases, although the monthly pay of retiring officers 
may be Rs. 1,500 and more. 

In the case of the writer, furlough taken after 16 years’ service 
would be annually Rs. 6,000, or £400 at the present rate of ex- 
change, whilst pension would only be Rs. 5,000, or, unless the 
rupee should be further depreciated, £838, out of which family 
pension fund and insurance, amounting to £100, have to be paid, 
leaving £233 as the reward of 26 years’ of untiring service in 
India, when he retires after completing his 55th year. 

Daring the debate, Mr. Courtney demurred to the Chancellor 
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of tbe Exchequer’s admission «that Unoovenanted Civil Servants 
suffered great hardahip by the fall of tbe Rupee* He said that 
the ])urcbasing power of tbe sovereign had increased, and that 
£400 would now purchase ns much of the commodities of life as 
£500 did 20 years ago, so that although tbe man who was entitled 
to a pension of Rs. 5,000 would now only receive £400 instead 
of £500, he bad nothing to complain of. 

Now in the first place Rs. 5,000 at I/y. in the Rupee is £333 
and not £400, and does Mr. Courtney mean to assert that school, 
doctor’s and butcher’s bills, rent, rates and taxes at home have 
gone down by £166 in every £500, or 33 per cent, in the last 
20 years ; if so, many of our officers would not defer taking fur- 
lough for 15 to 20 years, as is now frequently done, merely for 
want of moans. 

Some carefully worked up figures on home expenditure in these 
respects would be very intcresfing, and we doubt very much 
whether they would confirm Mr. Courtney’s assertion. 

Sir R. Lethbridge threw light on the question by explaining 
that there are many important posts in India, which cannot be fill- 
ed by Natives of the country, nor by Covenanted Civilians. These 
are chiefly in the four departments we have already mentioned, and 
to which the country owes nearly as much of its progress, as to the 
Covenanted Civil Service. Now, as the Government of India con- 
siders sterling home allowances as absolut(dy necessary for its 
Covenanted C^ivilianh, its Militery and Medical officers and Chap- 
lains, it seems very invidious that it should refuse auch allowances 
to its Engineers, Educational, Telegraph and Forest officers. 

Government has recently promised sterling pensions to the Lady 
Nurses just recruited from home, whilst it gives pensions in Rupees 
to men like Sir D. Brandis, Sir Leppoc Capel, Sir Alfred Croft 
and Sir Guilford Moles worth. 

We have ^een it stated that there is no hardship in our reduced 
pensions, as the Covenanted Service pay 4 per cent, of their sala- 
ries towards their pensions, while wo do not contribute a Rupee 
towards our pensions. 

It should, however, bo remembered that these officers get £600 
directly from the State, and only contribute tow'ards £400 of their 
pensions, and that our salaries are not high enough to make our 
contributions towards pension sufficient to add more than say £100, 
which indeed all members of tbe Services would probably gladly 
Bgree to do. 

The rate of exchange does not affect the amount of this contri- 
bution of the Covenanted Civilians, as they ‘continue to pay the 
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samo proportion of their paj now iMrt the Rupee is at 1^. ns ' 
they did when it was at 2«., and still get the exact sum of £400 
added to their pensions. 

We regret that Sir Q. Campbell, Sir Richard Temple, and Sir 
G. 0. Trevelyan, all of whom know’ well enough how matters stand 
with our services, should not have offered any explanation to the 
House, but should each have given a silent vote against Mr. 
King’s motion, although they must know that public meetings of 
the members of the Unoovenimted Service would not have been 
held in all the prinr ipal towns in India without there being a real 
grievance demanding enquiry. 

We maintain that as long as the Government of India finds it 
nocesMry to recruit men of European training for its scientific 
services, so long it will find its interest in encouraging furlough 
at regular intervals, by sterling home allowances, and early re- 
tirement, after a nnn has sp(»nt his best years in India, and that 
unless it can offer rou'^onuble prospects of such indulgences, it had 
better cease reernitmg in Europe, and content itself entirely with 
Native talent, as this will he hotter than that of the inforior Euro- 
peans, who may b(* tempted to come out to India, as soon as the 
determination ot Government to refuse sterling home allowances is 
thoroughly understood in England. 

The Ceylon Govern ment has recently conceded pensions to its 
officers at rates of exchange which prevailed when each officer 
entered the ser\ice. This plan, although it might satisfy some of 
our older meinhers, would he unfair to the future ot our services, 
v>hich denmud &teiling pensions of some definite value. 

RECORDING RESULTS OF PROTECTION OF FORESTS 
FROM FIRE. 

It is now more than two years since the Government of India 
published the Tables illustrating progress in Fire Protection, pre- 
pared by Mr. Whittall, then Assistant Inspector General. In the 
end of the third paragraph of letter No. 94 of 19th February, 1886, 
the Inspector General in forwarding these Tables for the Central 
Provinces, remarks on tho method by which the figures in the 
“ Accepted ” columns have been arri^ ed at. “ There are many and 
serious objections to it, and it is only adopted tentatively, in the 
hope that some one will arrive at a method of more accurately 
ganging the real benefit done to a forest by continuously sucoessfiil 
fire protection.*’ 

As yet Apparently no one has made any suggestions which have 
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been considerod sufficiently practical to be accepted, and as 1 feel 
sure tlie Bul)jec‘t has not been neglected by my brother officers, 1 
put forward propo^^ition^ for a diftenmt system of calculating the 
area** in the “ Accepted ” column with much diffidence. 

In the same paragraph tlie Inspector General says — ‘‘ It is hope- 
less to allow credit for nrcfis protected for many years and then 
burnt”; and then again ! “it is much the best to reject altogether 
than to attempt to allow credit.” Now herein I, with all due 
deference, disagree from our chief. It mu‘'t ho remembered that 
year by year makes us more acquainted wdth the conditions of 
our forests, and thus we progress, ‘slowly it is true, but still pro- 
gress towards a knowledge of the <lamage done by fires. And I 
think that in the case of a fire, credit might be allowed to a fairly 
accurate amount if the state of things in a block is known. I 
would base the amount of credit to be gi\en on the age of the old- 
est trees destr() 3 ed by the fire. The credit would of course vary 
with each block, and there would ha\e to ho some record kept of 
the number of years’ protection to be struck entirely out in each 
block. I admit that this method is arbitrary and not quite exact, 
but why I recommend it is th.nt it is better than excluding all 
areas burnt from the benefits of protection front the very begin- 
ning. This latter sj^stem we /iimr is wrong. For instance, a fire 
occurred in the Garhakota block in 18HH-84, spreading over 127 
acres, tlie reserve lia^ing been proleett'd (with the exception of a 
fire of 5 acres in 1881-82) since 1874-75. It stamK to reason that 
the good done bj- kee])iiig out fire for nine 3 ’ears cannot ho swept 
away by a fire in tlie tenth. I therefore maintain that any system 
by which some effort i> made to gauge the benefit deri\ed from 
protection is hotter than the admittedly bad one of wiping every- 
thing out on occurrence of a fire. 

I give the following details to illustrate my proposed method. 
In my division I have tw'o blocks, Tnroha and Bhimaram, the con- 
ditions of which as regards soil, vegetation, topogra[)hy, in fact 
everything, are as difierent as they can well be. The former is 
situated on a block of stony hills with extremely poor soil. The 
dominant species is bainhoo, and the tree growth j»oor both in qual- 
ity and species. There is much very high grass, and the amount 
of combustible matter, such as drv grn.NS, dead bamboos, fallen trees, 
&c., is ver^' great. A fire in this block means terrible damage 
done to the standing stock, as we have very painfully experienoed. 
Last year a fire ravaged the greater part of the tract, and the sight 
of the raging ffnnies, the burning clumps of bamboos, the dead 
trees throwing up columns of fire was quite 'enough to convince 



OOMfOUMDlMO rOMBIT orPBtlOM* 


357 


one that here at any rate most of the good done hy previous pro- ^ 
teotion was being made of no account, and that seedlings, which 
had sprung up under the care of successful protection, must have 
been destroyed, entirely or partially, up to a comparatively ad- 
vanced age. Bhimararn, however, pre^^ents entirely dilFerent fea- 
tures. Better soil, climate more adapted to rich growth, and 
perhaps more complete success in protection, has resulted in a 
tree growth so dense as to have killed ofl* the grass in the great- 
er part of the block. Here il ‘‘Uch an untoward calamity as a 
fire were to occur, I do not think it would do much damage, and 
in parts I doubt whether u two year old seedling would feel the 
effect of the flames. 

1 would, therefore, in fixing the number of year’s protection to 
be struck off in cus(^ of a fire, ]mt it very high in Taroba and very 
low in Bhimurain. The method would he arbitrary, 1 admit, but 
it would be nearer the Irutli than the jiresent one. Presumably 
every Divisional officer iiispe<‘ts the site of a fini as soon after its 
occurrence as possible, and he could by experiment and close ex- 
amination come to a fair idea of iip to what age the standing 
growth had Ix^im really damagisl, and this might be taken as the 
number of )ears fur which all benefits from protection bhould he 
struck out. 

Possibl) — nay ciTtainly — this period would haVo to be changed 
as successful protection fills up gaps, reduces the amount of grass, 
and generally renders the forest liable to less damage through fire. 
This of course could he done as necessity arose, and in all cases 
where the number of years had been fixed a long time previous, 
the amount of damage to be recorded would only be decided on 
after a careful examination of the forest. 

This gauging of the benefit from fire protection and damage by 
fire is a subject of great importance, and even if my letter only 
results in obtaining the opinions of other officers, and my sugges- 
tions are put aside as impracticable, good will have been done. 
Chakda, C. P., G. H. Foster. 

3rd July, 1888, 

COMPOUNDING FOREST OFFENCES. 

I HASTEN to reply to Single S.’s ” letter on the above subject in 
the order as it is written. 

To answer his first question. My division contains 3,463 square 
miles of Government forest alone, and 1 have to maintain a cer- 
tain amount of supervision over private forests of an equal, if not 
greater, area. 1 find that a straight line drawn from the north- 
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|irest corner of my district to that in the south-east is 216 miles 
long. No — the linger is not empowered to bold enquiry into 
Forest offences under Section 71 of the Forest Act. Divisional 
officers ex-officio hold all powers under this Section. But I fail to 
see the illegality of my action. The enquiry hold by the Ranger 
has no status in a court of law. It is merely to enable the Divi- 
sional officer to judge of the truth or otherwise of the statement 
of the official originally reporting the offence. 

To secure as far as possible an accurate and trustworthy report, 
I take the precaution of having the enquiry made before respect- 
able outsiders. It is in no sense an enquiry under Section 71 (r/). 
Again, why is my method “not Section 67?” In that Section 
there is no provision tliat before the duly emjx>wered Forest officer 
accepts coinposiiion he should make an en(|iiiry under Section 71 
(«/). I am satisfied that an offence as reported to me has taken 
place. I therefore offer the accused the alternative of compound- 
ing. To do so is entirely optional on his part. What is there in 
the Act to [prevent me, on receiving a report of a forest offence, 
there and then to offer to the accused the alternative of compound- 
ing or standing a prosecution ? There is nothing in the Act by 
which an enquiry by a Forest officer is necessary before demand- 
ing composition under Section 67, nor is such j)rovision required, 
for the framers of the Act evidently credited the juiblic with suffi- 
cient common son^e to refuse to pav composition when not guilty 
of the offence it may be charged with. 

lieforonce to jwges 156 and Vol. VIIL (not Vol. VII.) 
does not show me any remark on Mr. Baden-Foweirs part to the 
effect that only those cases which come under the Forest officer’s 
own cognizance should be treated under Section 67. 

On the contrary (page 299, first line) he distinctly says — “ It 
was nether intended that in ever^ forest case, the Forest officer 
should make an investigation, though every higher grade officer 
may reasonably have the power to do (The italics are his not 
mine). In those potty cases occurring from 50 to 100 miles from 
head-quarters, of which, in my division in 1867-88, despite a staff 
so numerically weak as to be unable to properly guard their 
forests, 1,819 were reported to me, it would l>e utterly impossible 
for the Divisional officer to hold a regular enquiry under SeotioB 
71 (d) in every instance. But where is the illegality in my decid- 
ing them without having done so ? Most of these offences con- 
sisted of the taking out from Class B reserves of one or more 
cart-loads or other loads of produce without a license. To have 
dragged the people concerned from one end of the diatrict to an- 
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other wonid have been cruel to the witnesses, and destruotiye to the 
efficient gnard of onr forests from the absence of the staff engaged 
in the case, and on the same grounds it would have been almost if 
not quite as inconvenient, to have sent every case to a Magistrate. 
I of course hope that your readers do not imagine from remarks 
made by me, with regard to there being no necestity of enquiry 
before demanding composition, that I ne\er adopt such procedure. 

I him ply wish to ansv^er “ ISingle S.” It seems to me that Section 
67 is much misunderstood, and Forest officers do not completely 
take in that payinent of composition is purely oi)tional on the part 
of the accused, and that ho can alwa}s, by refusing to pay, force 
the Forest officer either to bring the case into a court ot law, or 
throw it up altogether. GoRAiiH. 

THE NALA PANI SPRINGS, DEIIRA DUN. 

I THIKK it incumbent on me to ask } ou in your next issue to point 
out fhat the surface drainage of tlie Gurkha encampment, termed 
“cliol(‘ia camp’' by} our contiibutor “ A. C\” in his article re- 
garding the \Nator suppl} from the Nula Pani sjjring, does not 
tend towards the ‘ catchment basin ’ of that spring. 

The camp was not a “choleni camp” in the usual acceptation of 
the term, but simply an encampment located to accommodate the 
married Gurkha Soldiers of the 1st Battalion of our local Corps, 
and thus remove them from the precincts of cholera-infected 
quarters — 7iot a if ingle case of sickness of any kind xohatever occurred 
amongst those located in the cholera camp during its existence on the 
site alluded to, 

I may aUo mention that the scheme for bringing in the water 
referred to, in exactly the same manner us is now being carried 
out by the Municipality, but at a much higher and therefore bet- 
ter level, viz,^ to a point near the Church on the Rajpur road, 
above the Ihlaram Bazaar, was brought forward in 1875 by Mr. 
W . Holmes, C.S., then Assistant Superintendent of the Dun, but 
fell through for want of higher official support. 

Samples of the Nala Pani water were at that time sent by me to 
Dr. MacNamara, Government Analyst, Calcutta, for report and 
examination, and he then declared that it was “ one of the purest 
natural waters he ever analysed.” Debra has, therefore, cd last 
something to be proud of in now po:»ses8ing, limited although the 
supply be, drinking water of a quality unsurpassed by any in 
India. 

Deiira Dun, | G. G. MacLaren, m.d., 

Idth July^ 1888,} Civil Surgeon, 
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LOWER CALIFORNIA. 

It may interest those of your readers who have read in a recent 
number of your valuable magazine for May 1888, that the white 
pine is graduaUy disappearing from the forests of the United 
States, to know that a large belt of wood, composed principally 
of yellow and white pine, has been recently discovered in the 
centre of Lower California. This belt is from 80 to 75 miles in 
length, and from 15 to 25 miles in breadth, and covers an area of 
nearly one million acres, one-half of which is covered with well 
grown pine. 

Two trees that hail recently fallen were measured by the explor- 
er, and gave the following results : — 

No. 1. 180 feet long, 8 feet in diameter nt the butt, 50 feet to 
the first limb, where it was 5^ feet in diameter. 

No. 2. 201 feet in length, 8 feet 2 inches in diameter at the 
butt, 85 feet to the first limb, whore it was 5 feet in 
diameter. 

Fifty-four acres were measured as an average of the region for 
growing timber, and it was found that 24 large and 8 small trees 
formed the usual crop. 

The upper portion of this pine belt will soon be traversed by a 
railway, and a large river, which filled by five branches, flows 
through the lower end to the coast. It is to be hoped that the 
proprietors of this valuable forest, will not permit it to be given 
over without supervision to the ruthless axo of the lumberer. 
The rainfall of the summer of 1887 was found to amount to 30^ 
inches, but if this falls on a hill denuded of its natural covering, 
its value to the valleys of the plain will bo greatly lessened. 

St. Afuireica, ]S\B, Geokoe Cadell. 
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THE BOTANY OF THE AFOHAN DELIMITATION 
COMMISSION • 

Trr recently published report by Dr. Aitcbison on the botany of 
the expedition to Nortliern Afghanistan during the years ] 884-85 
is full of interest, not alone on account of tho scientific value of 
the collections, but also as containing a great deal of information 
regarding the economic value of many of the species, and the tIM 
to which they are put liy the inhabitants. 

In bis introduction Dr. Aitchison gives a grajdiio description of 
the different portions of the rouhi taken by tlie Mission, the physic- 
al features of tho country, tho habits and resources of the people, 
together with many interesting notes on the more remarkable 
plants that were mot with. 

Starting from the vicinity of Quetta on the 22nd of September, 
1884, the Mission travelled by rapid marches in a westerly direc- 
tion to the Hcdmund river, and reached Hadj-ali on the 16th of 
October. The greater part of this journey was through a desert 
of rocks and sand, and as the season was most unfavourable to a 
botanist, very few specimens were collected. PUtaria JWehinthuBf 
var. muticaj was the only indigenous tree of any size to be seen. 
Siorksia brahuica, a large thorny shrub, was occasionally met with, 
its brilliantly coloured inflated fruit rendering it a conspicuous 
object. The rest of the vegetation consisted of characteristic 
desert plants belonging to such genera as Zygophyllum^ Periploca, 
Ephedra^ Tamaria, Artemma (wormwood), Adragalunj AUiagi 
(camel thorn), and Calligonum (phog) ; and where the soil is saline 
species of various Chenopodiacece abound. A very characteristic 
shrub belonging to this family is Ilaloxylon Aminodendron, called 
Tar-gaz in Beluchistdn, in allusion to the vivid green colour of its 
foliage, and its general resemblance to a tamarisk ; camels delight 


* The Botany of the Afghan DelimiUtion CommiimoD. By J. £. T. AitohUon, 
M.i>., c.r.i., F.B 1.1 F.L.B., Naturalist attached to the Mission. Pablished in the 
Tfansaotions of the Linnean Society of London, Vol. IIL, Part L tl88S). 
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to browse on the smaller branches^ on which they can feed con- 
tinuously without impairing their health. At Zaru several camels 
were lost, apparently from the effects of eating the berries of 
Lycium harharum, a shrub belonging to the deadly nightshade 
family, but not supposed to be poisonous. The grain re- 
quired for the horses was all sent from Quetta ; and the dry fod- 
der, which consisted of the crushed straw of wheat, barley, and 
juar, mixed occasionally with various grasses, had been collected 
at Quetta and at various stages along the lino of march. Owing 
to the abundance of tamarisk and Artemisia there wa<4 no difficulty 
in procuring fuel. 

Dr. Aitchison mentions with regret the loss of fully 100 species 
collected in the valley of the Helmund. The cases containing 
these specimens, on being opened at Kew, clearly showed that 
they must have lain under water for some considerable time. This 
loss, as Dr. Aitchison remarks, is n real misfortune, as the district 
where the specimens were collected had not been previously ex- 
plored by any European. 

The Helmund river, which was at its lowest at the time when 
the Mission reached Hadj-ali, is here deep and swift at all times, 
and has worn itself n deep channel similar to the canons of West- 
ern North America. The islands and certain portions of the banks 
which are annually flooded, are well clothed with forests ot poplars 
{Popuhis euphratica) ; otherwi‘*e the valley has an extremely deso- 
late appearance, rendered all the more so by the numerous ruined 
remains of clay-built habitations, and irrigation woiks. Amongst 
the ruins there were o\ idenees to show that ihe earlier inhabitants 
of this valley undei^tood tho art of manufacturing glazed pottery, 
ns well as glass. Villages become more frequent on ascending the 
valley. Tho chief crops observed wore — wheat, barle}', juar, pulse, 
tobacco, and waiter melons. The people about here own immense 
flocks of sheep and goats ; the wool of the former is exported to 
Persia, and the hair of the latter is utilized for home purposes. 
The village orchards, which are enclosed within high walls, con- 
tain chiefly mulberries, vines, plums and apricots. The only in- 
digenous tree, liesides the poplar already mentioned, is a large 
species of Tamanjr^ usually occurring solitarily on low mounds, 
and hence called the Mound Tamarisk.” 

At a place called Padda-sultan the Mission were encamped on a 
piece of low-lying ground, which, much to the delight of the ani- 
mals, was covered by a luxuriant bed of succulent grasses. The 
most abundant of these grasses was Panirum antidotale, (called 
^gbamur in Northern India,) and associated with it were £rajprotti$ 
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pwnAe9y Hthoehloa whcenoidei^ and a species of j^iurctpm^ which' 
in habit mnch resembles the dub grass. Creeping amongst them, 
and growing in great Inxnrianoe, were plants of the wild melon ; 
its fruit, not more than an inch-and-a-half in length, has a delici- 
ous aroma, and seems to have been much appreciated by the oamp 
followers. 

The Helmund terminates in a large lake fringed along its shal- 
low margin with tamarisk bushes and reeds ; this vegetation extends 
for about a mile towards the deeper part of the lake, which was 
covered with numerous flocks of wild fowl. 

After passing Jowain, which consists of a number of villages, 
and is considered the centre of commerce of those parts, the first 
wind-mill was met with, an evidence of the windy character of the 
country, and of which, as Dr. Aitchison observes, the members of 
the Mission had no need to he reminded. Water-mills are also 
plentiful in this neighbourhood, and supersede the former wherever 
water power is available. There are some fine orchards at King, 
containing trees of apple, quince, apricot, mulberry, and trail- 
ing vines. The surrounding fields were irrigated by means of a 
Jcares^ which is an underground artificially made channel, through 
which water is conveyed by tapping a spring at a higher level. 
The work is begun by sinking shafts to a certain depth, and the 
intermediate spaces are afterwards tunnelled out. From the vil- 
lage of Pahir the positiou of Herat was distinguishable by the 
deep shadows of its numerous orchards and some buildings with 
tall minarets. The Mission arrived on the 15th of November at 
Zindijan, a village in the Hari-rud valley, about 30 miles to the 
west of Herat, From here down to Kumani-hesht, which is about 
2,000 feet above the sea level, the valley is bounded on the north 
and east by the Paropumisus range, and to the south by the Do- 
shakh range. The soil is fertile, and a large extent of ground is 
under cultivation, so that in the early summer months the valley re- 
sembles one vast green meadow. Many rare and interesting plants 
were discovered in this valley, including the true asafuetida plant, 
and other quaint looking species of UmbellifercBy which, suddenly 
appearing in the month of May, cover the whole face of the 
country with the vivid tints of their root foliage, and as suddenly 
disappear by the end of August. Many other remarkable forms 
of vegetation are mentioned as occurring in this valley, as well 
as several which owe their attractiveness to the beauty of their 
flowers. 

Leaving the Hari-md valley at Khusan, the Mission crossed over 
flia Paropamisus range by the Chaem^-eahe Paae, and ekirtiag 
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tbe northern slopes of these hills, they traversed the Badghis dis- 
trict in an easterly direction, nnti] they arrived at their winter 
quarters at Bala-Morghab. The climate of the Badghis district is 
much colder and more humid than that of the Hari-rud valley ; 
and consequently the vegetation is more permanently verdant. 
The vegetation of the Badghis district varies much according to 
the nature of the soil, and the elevation above the sea. The hil- 
locks of loose sand are for a short time tinted an exquisite blue by 
the flowers of Gentiana Olivieri; and later on these same spots are 
covered with a handsome yellow-flowered larkspur (Delphinium 
Zalil). 

In August 1885 Dr. Aitchison visited Mount Do-shakh, a range 
which forms a portion of the watershed between the Hari-rud 
and tbe Harut rivers. These bills are of limestone formation, and 
are about 4,500 feet in altitude. Tbe most interesting find on this 
occasion was Cercis Siliguastrum, a large leguminous bush. It 
grows plentifully beside a stream on the northern side of the hills, 
and was not met with elsewhere. 

Two expeditions, by different routes, were made into Khorasan, 
which is in Persian territory. The botany of the hills near Bezd, 
which reach an altitude of about 7,000 feet, proved particularly in- 
teresting. The village of Bezd lies hidden at the base of the hills, 
and is well watered by a stream. There are some fine walnut trees 
and oriental planes here, and all kinds of fruit trees grow in great 
luxuriance ; also a standard variety of the grape vine, the sweet 
green fruit of which is said to be seedless. The pistachio tree is 
cultivated here ; also Hhue Coriana (sumarh), the leaves of which 
are used in dyeing and tanning. This village was famous at one 
time for its silk, but the worms becoming diseased the industry 
ceased ; and since then the villagers have turned their attention 
to the production of opium. 

Dr. Aitchison concludes the introductory portion of his report 
with some general remarks on the flora of North-Western Afghan- 
istan, from which tbe following extract is taken : — 

** The flora of North-Western Afghanistan differs mnch from the 
typical flora of Eastern Afghanistan, bo graphically described by Hooker 
and Thomson in their introductory essay to the * Flora Indies.’ On com- 
parison of data, 1 have been led to theconclnsion that this difference is due 
to oHmatio conditions. The winter is mnch more severe and of longer 
duration at similar altitudes than that experienced in Eastern A%han- 
isUn, tbe temperatnre falling several degrees below sero (Fahrenheit), 
and snow lying for some days at an altitade of 2,000 feet In spring 
^ ^ pereistenoe of damp a^ cold is also mofe prolonged— rain, whgdi 
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At ABj moniADt might be ooBTArted mto ilAet And inoW| oeonrrug ooaa^ 
■ioDillj Ai late in the muob as the end of May. The higheet tempern- 
tnre is in Jnlj and Aagnst, reaching 105** in the ahade ; and although 
the anmmer is Terj mnoh shorter than that in the tropical cone, the 
weather is intensely hot while it lasts, no dew falling under an altitude 
of 8,600 feet. These extremes of temperature between snmmer and 
winter and night and day are mnoh intensified by the absence to the north 
of any mountain range affording adequate shelter from the continuous 
blasts of bitterly cold wind in winter and of hot dry air in summer, com- 
ing from the north-east and north-west respeotirely. The monntsins 
not being sufficiently high to retain perpetual snow, the water supply is 
limited to the rivers Hari-rud and Morghab and to a very few perennial 
springs. 

With such climatic conditions cultivation, below an altitude of 8,500 
feet, is impossible without the aid of irrigation, except under the ame- 
liorating influences of a river ; and until the dew-line is gained it is a 
land totally devoid of trees or even shrubs. But as soon as this point 
is reached PUtacia vira^ Juniptrua ejce/sa, and Lonieera nummulartfolia 
appear as forest-trees, and wheat and barley no longer need irrigation.’* 

Let us now turn our attention to the collections themselyes, 
which, as Dr. Aitchison observes, amount to some 10,000 speci- 
mens belonging to upwards of 800 species. The number of new 
species, nearly 100, is remarkably large, considering the desert 
character of a large portion of the country traversed. The sud- 
denness with which some tracts of country, absolutely sterile- 
looking for the greater part of the year, become clothed with a 
richly coloured but short-lived vegetation, is familiar to all who 
have travelled much in countries where a scanty rainfall is limited 
to a short period of the year. Dr. Aitchison, in referring to the 
first portion of the journey from Quetta to the Helmund, re- 
marks : ** The season of the year was against any good collections 
being made, so that the little I did collect were mere scraps.” The 
present writer was fortunate in being able to visit Qnetto and the 
neighbonrhood during a very favourable time of the year, and he 
was mnoh struck with the luxuriance of the vegetation. Several 
species which occur plentifully round-about Quetta are not enu- 
merated at all in Dr. Aitohisou’s list, and for many other species 
found in Northern Beluchistdn there are no records in his list of 
their existence south of latitude 34^. This of course is no fault of 
Dr. Aitohison ; and, as far as the botany of the Quetta distriot is 
oonoemed, is of little consequence, as a large portion of this oonntry 
has been carefully explored during several seasons by Mr. Lace, 
the Deputy Conservator of Forests in Belucbistdn. Tlie extensive 
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collections made by the latter officer will form yalaable material 
for supplementing Dr. Aitcbison’s investigations. 

The 800 species collected by Dr. Aitcbison represent 73 natural 
orders, of which the Leguminosa and CompokitcB head the list as to 
the number of species, viz., 78 each ; then come the GramineoB 
with ()4 species, Crucifera .57, Chenopodiaceob 39, Lahiatce 34, Bor^ 
ginea: 32, and UnibeUlfercp 30. The largest genus is Astragalus, of 
which 38 species are enumerated ; of these latter 14 are new to 
science, and the majority of them have been named after members 
of the Mission. 

Of the Ranunculus family the most important discovery was that 
of a now species of larkspur, called Delphinium Zalil, after its ver- 
nacular name. Its handsome golden-coloured flowers are collected 
largely for exportation, chiefly to Persia, for dyeing silk. It is a 
common plant in the Badghis district, where it forms a great por- 
tion of the herbage. 

The common barberry is common above 3,000 feet, and the fruit 
is sold in the markets. 

Poppies are plentiful, and wdien in flower give a brilliant colour- 
ing to the landscape. Papaver pavoninum and Rcemeria rhcBodijlora 
are particularly handsome kinds. The opium poppy is cultivated 
on a small scale in the Hari-rud valley, and largely in Khorasan. 

Cruciferce are very abundant ; the majority of them are small 
herbaceous plants ; and, though contributing largely to the verdure 
and colouring of the short-lived spring vegetation, are of little con- 
sequence. Some few, however, are of great value as food. The 
turnip, for instance, is very largely grown throughout AfghanistAn 
and Persia ; the cabbage is also mentioned as being successfully 
grown in the Hari-rud valley. Erujca sativa, called Tdramira in 
Northern India, is largely cultivated for oil, also a variety of Bras^ 
sica campestris, called sherskam (the sarson, probably, of Northern 
India); the latter, however, has only of late years been cultivated 
to any extent. A kind of Sea-Kale ( Cramhe cordifolia) is common 
in the Badghis district ; its turnip-like root-stocks are collected 
by the Turcomans, and stored as winter food for their camels. 

The caper plant. Dr. Aitohison says, is one of the few shrubs 
which extends from Northern Beluohistdn to Bala-Morghab and 
Khorasan. The natives eat the fruit, and camels browse on the 
branches. 

The underground steins of two species of CaryophyUacecB, ffiz., 
Acanthophgllum macrodon and GgpsppkUa paniculaki, are collected 
• and employed instead of soap for washing clothes and wool, Ac. 
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No less tban aeven kinds of tamarisk are recorded; two of these, ^ 
rtr., Tamafix gallica and T, artictdata are common in Northern 
India ; a variety of the former yields a manna, which is known at 
Kerman, in Persia, under the name of Gaz^Jiakar, 

Cotton is cultivated throughout Afghanistan and Persia ; the 
staple, however, is inferior. 

There are forests of the pistachio tree (Pistacia vera) in certain 
parts of the Badghis district, occurring in such abundance in one 
place as to give it the name of Pistalik. It is from these forests, 
l)r. Aitchison ascertained, whence the bulk of the nuts come 
which find their way into India. Another species of Fisteusiay 
(P. Terebmthusy var. muhca\ is widely spread throughout the 
hilly portions of Boluchistdn, Afghanistan, and Persia ; the seeds 
are eaten or crushed fiir oil ; it yields excellent firewood, and on 
this account it is too rapidly disappearing from localities where 
fuel is much in demand. The sumach or mmahk (Rhus Canaria) 
is cultivated in Khorasan in orchards. The leaves yield a valuable 
tanning material, and from the bark a dye is obtained. 

heguminoscB are largely represented, and include a great number 
of useful species, several of which are extremely handsome and 
worthy of cultivation. Nearly half of those recorded by Dr. Ait- 
chison belong to the genus Astragalus, They are mostly thorny 
shrubs, either erect or prostrate, whilst a few are spineless herbs. 
Tho shrubby kinds are invaluable for fuel, and nearly all of them 
afford excellent fodder for sheep, goats, and camels, and even 
horses. The long cord-like roots of some of the species are used 
by the shepherds in the place of rope or twine. The inflated pods 
of A, gompholobium are called “ grapes ” and “ melons ” by the 
natives, who eat them for the sake of the liquid they contain. 
A, heratensis resembles a miniature oak in habit ; its main stem 
is smooth and spineless, and from the bark a gum, called kaHra^ is 
collected and exported as an article of commerce. Lucerne was 
found apparently wild in the Badghis district ; it is also cultivated, 
and is used chiefly for horses. Fenugreek, and a kind of clover 
( Trifolium resupinatum) are cultivated for fodder. Gram (native 
name neJekud)^ and the common lentil are grown in Khorasan. 

Another important family is that of the RosaoeoB^ and Dr. 
Aitohison haa some interesting notes regarding them. Fourteen 
species of Prunus are recorded, inolnding the apricot, the al- 
mond, and the peach, all of them cultivated ; the peach is always 
grafted and bears fine frnit. Prunus dnKsrieaUi is cultivated in 
orchards, and yields a small fruit like a plum. The fruit of 
Pi cidgeoiusy a new species, is called riahding, and is said to be 
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of the size of a cherry ; from the bark of the root a dye is 
obtained, which gives a dark red or maroon colour. Another 
species of PrunuB (unnamed) is cultivated for its fruit, which is 
black and larger than that of an ordinary cherry, but not very 
palatable. Other fruit trees observed by Dr. Aitohison, and b^ 
longing to the same family, were^the quince, the fruit of which 
from grafted trees is usually very large and of fine quality ; and 
the common pear, which occurs both wild and cultivated. The 
grafted pear trees bear a large fruit called nak^ which is exported 
to India in large quantities. The small fruit of the wild kind is 
dried, ground, and mixed with wheat flour to increase the bulk. 
Mulberries and the fruit of CeUis caucasica are prepared in a simi- 
lar manner. The apple, native name aeb^ is largely grown in or- 
chards, but is said not to be grafted. A kind of wild apple, with a 
small but edible fruit, is reported to be common on the bills around 
Kusbk and above Bala-Morgbab. Several kinds of roses are 
enumerated, including Rosa damaacena^ from which rose water is 
prepared, the single yellow Persian rose, and the common climb- 
ing rose of India (22. moaehata); all these three are cultivated. 
The kind roost commonly met with westward of Bala^Morghab and 
into Khorasan is i2. hcrberi/olia^ the foliage of which is peculiar, the 
leaves being single-bladod like those of the barberry ; the flowers 
are bright yellow, and with a purple spot at the base of each petal. 

To the cucumber family belong the water melon, and the ordi- 
nary melon, together with its far-famed variety known as the Sarda 
melon. Dr. Aitchison considers that in Afgbanistdn water melons 
rank next in value to wheat as a food crop, for during two or 
three months of the hot weather the natives seem to live entirely 
upon them and a little bread. He also remarks that the fruit, as a 
rule, is very much sweeter than that grown in India. 

Dr. Aitchison was fortunate in being able to secure fine speci- 
mens of several of those large strong-scented umbellifers, which 
are so characteristic of the Central Asian flora. Of these the 
moat important from a commercial point of view is Ferula faiida^ 
which yields the well-known drug called aaaf<Btida» Every part 
of the plant, in all stages of its growth, exudes upon abrasion a 
milky juice, which when dried constitutes the CLBofcetida of com- 
merce. Its flowering stem before emerging from the inflated 
leaf-sheath resembles a cabbage ; and afterwards, when the flowers 
are exposed, the inflorescence is not unlike a cauliflower. Fenda 
galban^lua^ from which a gum called galbanum is obtained, is found 
on both sides of the Paropamisus range, and often in such abund- 
Unce that no other vegetation is visible over large stretches of 
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country. The gnnn is usually fonnd at the base of the stem.. 
Fertda mmeolenSf.B newly described species, was disooveicd in 
Kborasan ; its scented root is supposed to be one of the kinds of 
tumbul exported from Persia to Bombay. Derma Afnmcnuwum 
is abundant in the Hari-rud valley ; it has large root leaves like 
those of the asa/oBtida plant. As soon as the fruit begins to ripen 
the plant is attacked by some boring insect, causing the flow of the 
milky juice, which dries into hard lumps, often enclosing the fruit. 
Another species of Dorema (2>. plabrum) was fonnd in the bed of 
dried-up watercourses. This plant grows to an enormous sise, 
and has an immense panicle of brilliant yellow flowers like those 
of the l>aduL Ferula oopoda is one of the most remarkable of the 
plants that were collected on this expedition ; the stems, which 
are upwards of 6 feet in height, bear at intervals enormous bowl- 
like stipules. A story is related by the Turcomans regarding a 
fugitive, who, almost dying from thirst, got a life-saving drink 
from one of these cups, from the dew collected therein. Several 
were examined by Dr. Aitchison, but not a drop of fluid was found 
in any of them. Ferula ovina affords excellent grazing for all 
animals, and is considered to be very fattening for horses. The 
carrot is largely cultivated both in Afghanistan and Persia. Of 
the 48 plates accompanying this report, no less than 19 represent 
specimens of this interesting family. 

The CompositcBy though one of the largest of the families repre- 
sented in Dr. Aitchison’s collections, do not contain very many 
plants of economic value. 8 ome of the artemisias (wormwood) 
constitute the chief camel fodder of the arid tracts, and are also 
much valued as fuel. Gundelia Tourrufortii is collected in the 
autumn and stored as hay for cattle fodder. Safflower is cultivated 
in Afghanistan and Persia for its dye. Several of the species have 
handsome showy flowers, e.^., Achillea micranthay Tanaeetum um- 
beUiferum, Onopordon leptolepUy Jurinea monoc^hala, Centaurea 
plumoea, and many of the species of Caunnia, of which no less 
than 17 are enumerated. 

Two kinds of ash were met with ; the wood is in much demand 
for all domestic purposes. 

Apoetfnum venetunny which occurs plentifully in the Badgbia 
district, is recommended to notice on account of its fibre ; its 
annual stems measuring about 4 feet, remain attached to the creep- 
ing root-stock long after they have flowered and ripened fruit ; 
by the action of the wind they are soon reduced to shreds of fibre, 
jippearing as though they had been artificially prepared. It is used 
I 7 the natives in 2 ie manufacture of cloth. 
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Tobacco is largely cultivated in Afghanistan and Khorasan ; 
whether it is exported to any extent could not be asoertained. 

Of the Orchanche or Broom-rape family, two new species are 
described and figured ; one of these, named after Sir West Ridge- 
way, is a handsome plant upwards of 2 feet in height ; it is para- 
sitical on the roots of a tamarisk.* Orchanche Stockeii is us^ for 
camel fodder, and the stems of another species are eaten as a veg- 
etable. 

Til (Sesamum indicum) is cultivated for its oil ; it is usually 
grown in the same fields with water melons. 

The ChempodiacecB are largely represented, several of the species 
being highly characteristic of the arid and saline tracts of Central 
Asia, where they afford an abundant supply of food for camels. 
The spinach plant, also called apinaj by the natives, is abundant in 
the Badgbis district, and is used as a pot-berb. From SaUola 
fcetida and Anahaais eriopoda a coarse barilla is obtained by burn- 
ing. A curious prickly fruited plant, called Agriophyllum latifo~ 
liumj is found on the sand hills of the Belucbistdn desert ; not- 
withstanding its long roots, the wind, owing to its abundant 
foliage, lifts it out of the sand, whence it may be seen rolling in 
collected masses all over the flat clayey plains. A species of 
Haloaylon (//. Ammodendron) attains the size of a small tree. It 
occurs locally from Northern Beluchistdn to Khorasan. The trunk 
of one specimen measured by Dr. Aitcbison was 12 feet in cir- 
cumference, the whole tree not exceeding 14 feet in height. 

The most noteworthy of the Polygonacece is Rheum taiaricum^ 
a kind of rhubarb ; it is plentiful in the Ilari-rud valley, where the 
fruit and roots are used as a purgative. The root of Rheum Riles 
is used for colouring leather, and the branches of the inflorescence 
are collected and eaten raw by the natives. Calligonum comosum 
yields good fuel, and the young shoots are eaten greedily by camels. 
An allied species, also culled phog, is plentiful in the drier parts 
of the Punjab, and is also a favourite food of camels. 

Thirteen species of Euphorbia are enumerated. The castor-oil 
plant is cultivated in the Hari-rud valley and in Khorasan, the oil 
being used for burning ; its purgative properties do not appear to 
he known to the natives of those regions. 

Two kinds of elm are cultivated, the common one, Ulmus eam^ 
petiris, and U, montana ; the wood of both is much valued. Mul- 
berries are much cultivated in orchards for feeding silk worms, as 


• The ume, or a oloeely allied epeeiee, hae lately bean ooUeoted \ij Hr. J. , 
tH. Ijaee in the neighboorho^ of Qoetta. 
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well as for the fmit. The common fig is also extansivelj culti- 
vated in Afghanistto and in Persia. Both male and female plants 
appear to be indigenous in the Badghis districtj and in Bastern 
Persia. Dr. Aitohison adds an interesting note on the various 
forms of the floral rooeptacle, the shape varying aooording to 
whether they contain male flowers female flowers or gall flowers^ 
the latter being really female^ but sterilized by the action of the 
gall insect. 

The oriental plane (Platanus onentalu) is cultivated in villages 
in Afghanistan and Persia ; the wood is largely used, especially 
for the construction of the village gates. 

The walnut is largely cultivated, and the fruit is exported to 
India. 

Willows, both wild and cultivated, are abundant wherever water 
is to be found. Of the two poplars recorded, Populus puphratica is 
a common river-side tree, and in many localities form‘d forests ; its 
timber is generally used as tueb and the foliage affords excellent 
fodder for camels. 

The Qnptacece, a family allied to the conifers, is represented by 
seven species of Ephedra^ peculiar shrubby plants with articulated 
bram'hos and the foliage reduced to scales ; tlie fruit is often suc- 
culent and edible. The Afghan names for some of the species are 
hum and hama ;* this circumstance, together with other facts, has 
led Dr. Watt to the opinion that the soma plant of the ancient 
inhabitants may possibly be referred to one or more of the 
Ephedras, Exjieriments are about to be made in order to ascer- 
tain whether these plants contain any special substance capable of 
acting as a ferment. 

Jumperus excelsa is the only indigenous conifer of these parts. 
It is a large tree, and forms extensive forests above 4,500 feet. 
P intis halepensisy a Mediterranean tree, is often planted round 
gardens and orchards to break the force of the wind, and is fre- 
quently to be seen in the neighbourhood of shrines. 

The tubers of two species of Orchis (0. UUifolia and 0. laxi- 
>2ora), known as salap or salah, are collected for export to India. 

The Iris and Lily families are represented by several very band- 
some flowering species belonging to the genera /m, Crocus^ 
EremuruSy Alliumy Fritdlana and Tulipa, A curious jelly-like 
substance is obtained by boiling the fleshy roots and leaves of 
EremuruB Aucherianus ; it is used in the manufacture of vessels, 
called dabhay for holding oil and clarified batter. In Eborasan 

* Psriploca ap^Ua u known to tbs Afghans nndar tbs same namsa. 

8 » 
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thore i 0 a considerable trade in this material, and Dr. Aitohison is 
of opinion that its introduction into India would be appreciated 
by the Hindu community, hj its taking the place of the recep- 
tacles made of animal skins which are now employed so much in 
the oil and ghi trade. 

The cultivated cereals are wheat, barley, china, Ujra, and juar. 
The wheat is generally of inferior quality. The 6-rowed barley is 
the kind usually grown for its grain ; it takes four months to ripen. 
China {Panicum miliaceum) is grown in the Badghis district. 
B&jra and juar are very sparingly cultivated. The following are 
the more valuable fodder grasses : — Pennisetum dichoUmmny which 
grows luxuriantly amongst rocks in the desert tracts ; its stems 
are often as much as 3-4 feet high ; and, though resembling minia- 
ture bamboos, were greedily eaten by the horses belonging to the 
Mission. Aristida plumosa constitutes the chief fodder for sheep 
in the sandy portions of the desert. Poa bulbosa grows plentifully 
and in great luxuriance in the Hari-rud valley, as well as in the 
Badghis district, and is much valued as fodder. Agropyrum Au^ 
chert and A* oristatum are also much used, and being late grasses, 
they come in usefully as a second crop. Ordinary barley is cul- 
tivated in the Hari-rud valley as fodder for horses. Other kinds 
considered by the natives as yielding good fodder are ; — Panicum 
antidotale, Polgpogon littoralej Phragmites comm’unU, and Eragroetie 
cynoeuroideSf the latter, known as ddb in Northern India, was met 
with in great abundance in some localities. Dub ( Cynodon Dao» 
tghn) is rarely to be seen in Afghanistan, though abundant at 
Quetta along the sides of irrigation channels. 

The only fern met within Northern Afghanistan was Adiantum 
Cegnllwh Veneris ; Cfieilanthes Ssovitzii was gathered in one locality 
in Khorasan. 

Accompanying this report are two useful maps, and 48 excellent 
plated illustrating some of the more interesting species. 

Altogether the botanical results of this expedition must be con- 
sidered as highly satisfactory. To have collected upwards of 
10,000 specimens, which, owing to the nature of the climate, must 
have been procured within a comparatively brief space of time, 
indicates an amount of honest physical industry, which few can 
appreciate who have not had some experience of the work of a 
collector marching continuously nearly every day. 
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FOREBTBT IN THE ANDiJIANB.* 

Mr. Carter’s report on foreetry in the Andamani ii said in the 
Government of India orders to be the first clearly written one 
received, enabling GK>vemment to follow the operations of the De^ 
partment. 

As the Forest Aot has not jet been extended to these islands, 
strictly speaking there are no forest reserves, but praoticallj the 
whole area not actually cleared is reserved, and the forests are 
naturally protected from fires and grazing, whilst the habits of 
the aborigines, and the control exercised over the convicts, prevent 
forest ofiPences. 

The chief attention of the Forest officer is therefore directed 
to profitable exploitation, chiefly of padouk (Pterocarpua indioa), 
and to the reproduction of this species in the forests. 

Mr. Carter’s remarks on this point deserve reproduction, and 
are as follows : — 

**All efforts to encoarsge natural reproduction would naturally be 
directed towards padouk, the most valnable species in the forest ; little 
experience has as yet been gained, and what is known offers little encour- 
agement The padouk trees in the forest are of large size and great 
age, so that not less than one-half are hollow and useless. There is no 
gradation of age-classes, so far as padouk is concerned. The existing 
trees are probably 800 years old, and for the past three centuries no 
natural reproduction of padouk has taken place. Other species hare 
taken possession of the blanks which have been caused by fallen trees. 
These species must have been for the greater part shade-enduring trees 
previously existing in the undergrowth, and to a less extent seedlings 
of species with very rapid growth, which were able to get their crowns 
through the advance growth before it formed a canopy. Only in this 
way can the prevalence of such shade-avoiding trees as Uwmhom and 
Payanalia be accounted for. The ebade-enduring advance growth has 
in many oaees been Dioapyroa and Mwraya axotica. The system cl eeleo- 
tion-felling, without special operations to encourage a desired species, 
most result in a forest consisting of trees capable of enduring dense 
shade, interspersed with trees (not necessarily shade-enduring) of very 
rapid growth. To neither of these classes does padouk belong. It 
cannot endure a dense shade, or it would be found among the under- 
growth in the foreet. The shade given by it is not dense, for in tho 
young plentation of pedouk, although its canopy is complete, the ground 

* Beport of Forest Administnition in the Andamans for 1886-87* by P. J. 
CarUr, Deputy Ooaservator ef Forests, with the usual Qovemnient oideci. 
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it coTtred with a growth of low gran. It it traa thaithit grut it of a 
thade-enduring kind, bat it it entirely abtent from the adjacent planta- 
tion, in which teak it the principal tpeoin. Nor it padouk of rapid 
growth when Tery yoang. When fire yeart old it it tcaroely more than 
half the height of a teak tree of the tame age, although it it very pro- 
bable that at the age of ten years and afterwards its growth would rival 
that of teak. The natural reproduction of padouk, therefore, must 
entail a considerable expenditure in clearing the ground to enable the 
seedlings to establish themselves, and in weeding out other species until 
the young padouk it out of danger, probably until the age of ten 
years,*’ 

We read further on in the report that the teak planted in 1883 
at Goplakabang are as vigorous as any plantation in Burma, and 
the mixture with padouk will he favourable. Mr. Carter considers 
this plantation as the benu-ideal of what a teak plantation should 
be, and that there is probably nothing finer of its kind in India. 
Older teak plantations at Port Blair have not proved successful, 
but the plants were too far apart, sometimes at distances of 30 
feet, and cattle were tethered under the trees, which, growing 
without any undergrowth, have naturally not developed straight 
boles. 

There can be no doubt, as is remarked in the Government review, 
that teak forests in the Andamans would probably be the most 
valuable in the world, on account of the facility of transport, and 
we are glad to hear that extensions of these plantations are to be 
pushed on vigorously, and also that valuable species of bamboos, 
as DendrocalamuB Brandmi, arc being introduced. 

Daring the year, girdling was stopped, as there was a large 
balance of girdled trees in the forest. 4,158 trees, yielding 7,173 
logs, were felled, about one-third of which were padouk. 5,076 
logs were delivered at forest dep6ts, 3,375 to sale depots, at which 
the following were the principal transactions : — 

** Two thousand three hundred and eighty telegraph posts sold for Rs. 
18,265-11-5, after deducting shipping charges and commission, being 
Rs. 6-9-0 per post, and Rs. 75-14-6 per ton. On those delivered by 
oontraotors at Rs. 8 per post, the net profit was Rs. 2-9-0 per post, or 
Rs. 88-6-6 per ton. Twenty-five were lost in shipping, and 100 rejec- 
tions are lying in Calcutta, which will farther reduce the net profit. 

** Sixty-one padouk squares sold |n London, Hamburg, and Havre, 
the London price being £10 per ton ; and after deducting bhaiges, the 
net rate was Rs. 56-12-4 per ton. 

** Six hundred and one padouk planks sold in London for £10 per 
* ton, yielding, after deduction of charges, Rs. 72-10-6 per top. These 



were delirered bf ooDtraoton Be. i5 per ton, and Hie net profit waa 
therefore Re. 47-10-6 per ton. 

“ Three thonund four hnndred end forty-one tea^bozee told liwf Re. 
2,264-8-8, or Rs. 48.14-0 per ton. Theee were of Tonngbemg, Thit- 
min, end Simal.** 

Mr. Carter has calculated that the cost of timber delivered at 
Port Blair is Rs. 14-2 per ton, and at Shoal Bay Rs. 22-4 per ton. 

From the latter dep6t, timber has to be shipped to Europe, and 
we read as follows regarding the proposed shipments to London 
of padouk timber: — 

Although it had been urged that a ship carrying 600 to 700 tone 
of coal should he sent from England under contract to take a cargo of 
timber back, a ship carrying 1,700 tons of coal was sent without any 
arrangement as to the timber. Only 670 tons of timber were ready to be 
loaded, and the master of the ship refused to take these ou reasonable 
terms. No ship suitable to carry the timber could be obtained in 
Calcutta, and the agents are now arranging for a ship at home at a 
freight of £2 per ton. Another year will therefore elapse before it can 
be ascertained whether any considerable trade can be done in padouk 
timber from the Andamans.” 

Mr. Carter’s remarks regarding elephants will be useful where 
these animals are used for dragging — 

The number of elephants at the oommencement of the year was 27 
in addition to one calf, and at its close 20 and one calf. Seven elephants 
died during the year. In December the custom of giving grain rations 
to the elephants was resumed. For elephants working every day, nnlese 
they are sick, grain rations are a necessity and not • luxury. The out- 
turn of timber is entirely dependent on the number of elephants avail- 
ablo for dragging. The number now on hand are only just inffloient to 
drag the logs needed for local consumption ; and even to do this, they 
are orer-worked. If therefore it is found that an export trade in padouk 
can be done on a larger scale, more capital must be invested in elephants, 
or in a portable tramway. The latter is probably more advisable, for 
caanaltiee among the elephants have been namerone daring the past two 
years, and they are here peculiarly liable to a dieease of the feet. Two 
of the present elephants have been tbns incapacitated for work for six 
months, and it seeme even doubtful if they will recover.” 

The surplus of the year’s transactions was Rs. 5,580, besides a 
valuable cargo of timber being stored at Shoal Bay, and a sur- 
plus of Rs. 7,300 for timber works by District offioers. 

Surely it might be found practioable to have one acoonnt for all 
Hie timW works in the Andamans. 
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THE FOBESTS OF TASMANIA « 

Wb oongratulaie Mr. Perrin on liaving recognized the proper 
basis for a system of National Forestry in any country, namely, 
that large areas of forest land must be set aside, and the attention 
of a State Forest Department concentrated on the proper man- 
agement of these areas, instead of spreading operations oyer a 
wide, and in most oases unprofitable, area of country. 

This doctrine, though apparently so simple, is not yet admitted 
in North America, where Dr. Mayr, the Bavarian Forest ofiioer 
who has recently been appointed Professor of Forestry at the 
Agricultural College of Japan, at Tokio, has recently been travel- 
ling, and asserts that, * although forestry everywhere begins with 
destruction, yet in North America, this destruction is unprece- 
dented, and will render future forestry almost impossible should 
the destruction of trees and soil by fire and clearing be carried 
on for a few more decades.’ 

Our Australian Colonists have proved wiser in this respect, and 
Mr. Perrin states that South Australia has gone ahead of the other 
colonies, in laying out large State reserves to supply a continuous 
quantity of first class timber, and fuel, and for climatic and local 
protection of hilly ground. 

Mr. Perrin recommends that the example of South Australia 
should be followed in Tasmania, which, being an island, possesses 
great facilities for exploitation of forest products, and we shall be 
glad to hear that his recommendations have been accepted by the 
Government. We do not agree with Mr. Perrin in advocating 
plantations of exotic trees to yield timber superior to indigenous 
kinds. This class of forest operation generally involves great 
expense, and much uncertainty of result, but is apparently always 
the first idea of new Forest Departments. 

The onltivation of the following indigenous species is advo- 
cated 

Huon pine, King William pine {Arthrotaais eelaginoidee)^ Celery 
top pine, Oyster Bay pine, the scientific names are not given. It 
appears that the high table land of Central Tasmania at 2,000 feet 
above sea level comprises a large area comparatively treeless, and 
exposed to the cold westerly hurricanes and icy winds from the 
snow^Kslad mountains. In this tract, agriculture has made no 
headway, and tree planting is suggested to give shelter to the 

B Amnisl Beport on the Woods and Forests of TSsinami, 1880-87, hj G. 8. 
V^errin, v.a s., Oonsenrstor of Forests. 
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flookfl. On the moimtun dopes ire dense femts of Tumanim 
beech Otamit) and Fagui CunnvmghamL 

Mr. Perrin urges the necessity of timber royalties to find the 
wherewithal to run his Department, and also that no trees should 
be feUed in tbe State forests unless previously marked the Forest 
officer. 

Another urgent matter is tbe selection of reserves near the mineSf 
where scarcity of timber and fuel soon becomes felt. 

Mr. Perrin gives examples of the necessity for such reserveS| 
which we quote — 

To persons familiar with tbe great diggings of Yiotoria^Ballarat, 
Sandhurst, Castlemaine, dunes, Maryborough, and hosts of other fami- 
liar places — they will remember the frightful desolation wrought among 
the fine forests which once surrounded those places. 

** In 1851 Bullarook Forest— one of the best timbered regions of the 
Oolonies — stood in its virgin prime,* and possessed, it was th^n thought, 
timber sufficient to supply all the gold mines in the world. Twenty years 
later, what was its condition 7 The bulk of it selected, the rest hacked, 
burnt, and partially destroyed by the very people who required it most— 
the digger and splitter— both dependent upon the mines for their liveli- 
hood. At the present time companies have now to pay heavy freight 
charges on timber brought from great distances, in the place of that near 
to hand so recklessly destroyed in years gone by. For years this great 
forest stood a standing reproach to the Government of Victoria, who, 
however, have at length awakened to their responsibilities and proclaimed 
reserves, and thus atoned for the errors of the past. Twenty-five years 
ago a fine forest existed just outside Clones, and extended for miles in 
the direction of Majorca. That has disappeared, and eighteen years ago 
when I passed through that country, 1 saw millions of fine saplings, 
forming dense young forests for miles. Had that timber been conserved 
Men, Clones would this day be well supplied with timber worth thousands 
of pounds to the mining community, instead of, as is now the case, pay- 
ing heavy rates on all they use, whether for domestic or mining pniposes, 
when the money thus spent would go to swell dividends or keep mines 
going (until, perhaps, deeper * leads ' were struck) a little longer to the 
benefit of miner and tradesman alike. These are fhots which appeal to 
the mining community at large. In Tasmania we have few permanent 
' fields, * but there are several which are likely to become such, and chief 
of thsM is Beaoonsfield.*’ 

Mr. Perrin gives a diary of his travels with some interesting 
notes, and as he has been over nearly 4,000 miles, and one-fonrth of 
the d i itn n oe on foot, during tbe year, we must oongratnlate the 
Tas m a ni a n s on having secured such an active Conservator, anJ 
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hope that the Government will ere long organize forest manage- 
ment on a scale commensurate with the future requirements of the 
colony. 

That forestry is not at present properly appreciated in Tasmania 
the following paragraph of the report clearly proves : — 

** Office tdccomiaodafion.*— In this matter I feel I have just cause for 
complaint, as at present I am a veritable * Ishmael * of the Lands OfiSce. 
The room allotted to me having been ^jumped’ by the Mining Depart- 
ment, 1 have no place for papers, letters, &c., whilst a small though 
valnable private library (works of reference, &c.), and a number of valu- 
able natural bistoiy specimens, are slowly but snrely being spoiled thiough 
the lack of proper accommodation.** 


REPORT ON CALCUTTA BOTANIC GARDEN, 1887-88. 

We have just received the Annual Report of the Calcutta Botanic 
Garden for 1887-88, which is written by Mr. David Prain, the 
Officiating Superintendent during Dr. King’s absence on privilege 
leave. Amongst other matters of interest we note the cultivation 
of Victoria regia, the gigantic water-lily which attracted numbers 
of visitors. The plants died down in the cold weather, but will be 
replaced by seedlings. 

Mr. Prain’s remarks about the cultivation of Pithecolobium 
man are here reproduced — 

** The demand for seeds and plants of the rain-tree (Pithecolobium 
Saman) was very extensive. This tree, a native of America, the history 
of whose introduction is narrated in the Garden Reports from 1878-81, 
is already well known in Bengal. Its timber is not valnable, but it 
grows rapidly, gives excellent shade, and is a useful nurse if planted 
with slower growing trees, to be out down when the latter art suffi- 
ciently established. The reason for the suddenly increased demand was 
the statement that the rain- tree will grow on Usar soil, and that such 
■oil can thus be reclaimed. Ucar soil is barren ; what is apparently 
meant is that the tree will grow on soil impregnated with reh salts. 
Such soil is not necessarily unfertile, though without special treatment it 
may not afford crops except during the rains. The effects of the pre- 
sence of trees may easily explain the absence of efflorescence of the reh 
salts without much improvement in the nature of the soil, nor would it 
be surprising to find that after a series of years of rain-tree oultivation 
analysis of the soil showed little change. But the cultivation of the tree 
is simple, and must increase the amenity of such districts ; while its pro- 
tfuis crop of sweet pulpy pods, which cattle greedily eat, ripsung as it 
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dots ia Apifl and May, auppliat a faloable fodder iHien QiMlIy foddor^ 
if moat aoaroe." 

The Herbarium has been largely enriched daring the year, 
many rare speoimena having been sent by Mr. G. Mann ft’om 
Assm. 

The Lloyd Botanic Garden at Darjiling was under Mr. W* 
Kennedy during the year, and the chief subject of interest noted 
is the failure of English seed for potatos, and the spread of potato 
disease in Sikkim and the Khasia Hills, to combat which, the intro- 
duction of seed from Australia and other countries, where condi- 
tions of growth differ less widely than in England from those of 
tile Indian hills, is advocated. 

The distribution of mahogany and other economic trees and 
plants continued to the fullest extent of tho capabilities of the 

garden. 

The impetus given to roadside planting in Bengal to a large 
extent accounts for this activity ; 67,854 plants having been given 
out 
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Queries and ^xtracts. 


Forests of Tunis.— The following interesting account of the for- 
ests of Tunis has recently been issued from the Foreign Office in 
the form of a Consular report. 

The forests of Tunis which cover an appreciable part of the snr- 
face of the country were^ until the French occupation, subject to no 
supervision, and suffered from many causes resulting from the want 
of that supervision. In 1883 the French, alive to the importance 
of preserving what remained of those forests, which are the pro- 
perty of the State, placed them under the management of a separ- 
ate department, which has carefully explored their extent and con- 
clusively demonstrated that they are an important element of na- 
tional wealth. 

The explorations of the new department have resulted in the di- 
vision of the forests into two main groups ; one consisting of the 
cork tree and deciduous oak, locally known as Zen,” covering the 
north-western angle of Tunis, where it abuts on the Algerian fron- 
tier and the sea, inhabited by the Kroumirs, and separated from 
the rest of Tunis by the river Majerdah. Theso trees grow in a 
stratum of sandstone, which again reposes on the upper chalk, and 
they completely disappear where the latter stratum crops to the 
surface. They cover an area of about 380,000 acres, on 330,000 of 
which flourishes the cork tree, and on 30,000 the Zen.” It is 
found that the former invariably grow on the southern slopes of 
this mountainous region ; and on the northern slopes and in ^ 
hollows of valleys the latter. 

South of the river Majerdah both these trees disappear, and give 
place to the pine and a species of evergreen oak. They are soatF- 
tered over various mountainous regions of no great elevation, all 
comprised in the northern half of the Hogency, where alone the 
rainfall is sufficient to sustain their growth* The principal forest 
groups are found in the following places : — Zaghonen, Djnggar, 
and Jebel-el-Erssaas not far from the city of Tunis ; Eessera and 
the Zlass mountains farther south ; Sidi Yussef Wady Mel^e 
Nebeur, and Haydra further towards the west. It is calcnlated 
that these several forest groups cover a surface about equal to that 
^ oovered by the cork trees and Zen,” vis., 860,000 acres. 
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These letter forest groups ere in a more neglected state thaii the 
former. For the, most part they are nearer to important towni 
than the cork forestsi and from time immemorial have supplied 
those towns with fuel. The bark of the pine is also used for tan- 
ning and colouring hides and skins^ and as no control is exercised 
over the cutting down of trees or stripping them of their bark, 
and goats are allowed to roam everywhere, the forests are rapidly 
deteriorating. No legislation has as yet been adopted for putting 
a stop to this waste, and though the Department of Wo^s and 
Forests proposes that the Chiefs of the contiguous villages and 
tribes should be held responsible for the depredations, the Gh>vem- 
ment has not yet ventured on this high-banded measure. 

It is to the cork forests that the attention of the new adminis- 
tration has been mainly directed. They are situated in a country 
with a very sparse population, dwelling in huts formed of the 
branches of trees. Their number is estimated at 18,000 souls, or 
only one individual to 30 acres. It was open to the French ad- 
ministration which wields the authority of the Bey to adopt one of 
the three following systems in dealing with the woods and forests, 
c«., their sale, their concession for fixed periods, or their manage- 
ment by the State. The last was chosen as the system best adopt- 
ed for their preservation and extension, particulary as it is held 
to be of paramount importance to favour the increase of rainfall 
in the country, the quantity of which is supposed to be intimately 
connected with the extent of the forests. That they were mere 
extensive in the times of the Homans, and that they oonduoed to 
augment the annual rainfall, may be inferred from the discovery 
of numerous aqueducts among hills, which are now absolutely de- 
nuded of trees and destitute of springs. 

Mueh has been done during recent years in improving the 
oendition of these cork forests. Hoads have been out through 
them, and at stated intervals spacious alleys have been frayed to 
fierye as a means for arresting the march of the destructive fires 
which frequently ravage them. Above all much progress haa been 
made in barking the cork trees— an operation which consists in 
stripping the rough bark of the trunks of the trees to the height 
of 5 or 6 feet from the ground. This virgin bark is without value, 
and only ten years after the trees have been robbed of it the inner 
hark is available for commercial purposes, the trees giving a crop 
of cork every ten years. To meet the expense incurred in these 
operations, there were available the sums accruing from the sale 
of the trm already felled, and of the bark of the ^^Zea” for ian- 
idng. Inttte baa been done towards working the less valuable for-% 
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citf to the Bonth of that river. An experiment has been made in 
planting with trees small tracts of mountain land near Hammam- 
el-Enf, some ten miles to the east of the town of Tunis. The 
operation consists in digging holes at short distances, and in drop- 
ping in each a few seeds of the pine tree. Several hundred 
acres have thus been planted with tolerable success, at an expense 
of £4 10s. an acre. 

The worst enemies of the forest are goats. Some French colon- 
ists have taken steps to exclude these animals from their estates, 
and the result has been that shmbs, which never attained the hieght 
of more than 2 or d feet, have in four or five years assumed the 
dimensions of trees. This is particularly apparent in the large 
domain of Enfida, near Susa, belonging to the Franoo-Afrioan 
Company, where ihe Thuria, a species of cypress — whioh covers 
much of that domain — from a dwarf shrub has now within the space 
of six years attained a height of 20 to 25 feet. The French Rail- 
way Company, which owns the line running from Tunis to Algerian 
frontier, has succeeded in planting a considerable number of the 
Evmlyptus resinifera (the Red Gum tree) and Acacia cyaiwiphylla. 
It is estimated that 800,000 trees have been planted along the line 
of railway. 

The cost of planting an acre with the eucalyptus amounts to 
£20, about 1 ,600 trees going to the acre of nursery ground. After 
planting out, it is probable that at the end of 20 years 600 trees 
will have survived, worth a piece. 

The bark of the Acacia cyanophylla is rich in tannins, and valu- 
able for the tanner. In the whole of Southern Tunis there exists but 
a single forest formed of a species of acacia. It is situated about 
25 miles inland from Ifax, and covers an area five miles long by a 
little over a mile in width. This forest, which was formerly much 
more extensive, is protected from the northerly winds by high land, 
and the trees grow in clumps in depressions of alluvial soil. Though 
they only attain a height of 10 feet, the trunks furnish pknks 8 or 
10 inches wide, of un exceedingly hard grain, and capable of taking 
a fine polish.— J. R. J. in Gardener's Chronicle, 

The Trout’s PRBO^irr — and Practice. 

If birds can talk, as iBsop, Gay, 

With Phsedrus, Grimm and others say. 

And beasts can signify their wishes 
In prose or verse, then why not fishes ? 

Horace, ’tis true, has called them “ mute” ; 
c But talk they do beyond dispute. 



Azid if 7011*11 liitflo to m 7 story 
1*11 demomteie the feet before ye. 

Where Thames with silver onrrent fiowsi 
Nor yet with soent salutes the nossi 
Or famishes the missing link 
Between Superior Stout ’* and Ink, 

Snug in a hole beneath a weir 
An aged trout had made his lair. 

He was the hermit of the reach, 

Hj* hoary scales and sapient speech 
Combined among the finny nation 
To give him wisdom’s reputation. 

Full many a time and oft they say, 

From rod and line he broke away : 

While curses loud and deep as thunder 
Lit on the piles he darted under. 

The deep experience gained by age 
Had made him now so trebly sage 
That all in vain the lure was spread, 

Dace, lobworms, flies, or lumps of bread : 

He would’nt even smell a “ Pirate.** 

(I hope G. K. will not be irate). 

In vain the angler searched his book, 

He “ slung,*’ but would’nt take, his hook.” 

Feeling at last the end was near, 

When water should become his bier. 

He sent for all the finny clan 
And thus his farewell speech began : 

“ My friends,” said he, “ before I go 
The way of all fish here below. 

This legacy 1 leave, a plan 
To circumvent that monster, man.” 

At once there issued loud applause 
From all the circle's gaping jaws. 

For joy (in lieu of clapping hands) 

They smote their tails against the sands. 

With conscious pride the veteran smiled. 
And thus resumed in accents mild : 

The fatal step, as I’m a sinner. 

That mins us is fish for dinner. 

I own myself, in earlier years. 

Before repentance sprang from fears, 

IVe eaten minnows, dace, and bleak, 



Hundreds at least, or more, a week. 

What toothsome food thexasoals were. 

And plnmp I — ^bnt that^s nor here nor there. 
While heedless thus we gormandize 
Man stands above with watchful eyes. 

He marks our haunts, he spies our ways, 

Then right across our path he plays 
In placid stream or purling brook 
A live bait tethered to a hook. 

Oh 1 ne*er can memory forget 
That piercing pang — I feel it yet — 

When first the barb’s tenacious grip 
Clung to my lacerated lip. 

1 rushed and tugged, and fought in vain, 

^ At each remove 1 dragged a lengthening chain.’ 
At last, impelled by wild despair. 

With lively bound I leapt in air. 

Flick went my tail, the line gave way, 

Or else I’d not been here to-day. 

But, oh I my friends,” (he rais^ his eyes, 
Devoutly turned towards the skies) 

Be warned while yet ’tis time, and flee 
This fatal vice of gluttony. 

Why should we prey on one another ? 

Is not the dace a fish and brother ? 

Believe me, worms and grubs and flies 
Are most unwholesome luxuries. 

The choicest morsels, rarest treat. 

Are oftenest barbed with man’s deceit. 

Safe from his wiles in peace 1 feed 
And mortify the flesh on — weed''* 

He ceased, and, with seraphic smile. 

Beamed like a halo’d saint in ile.” 
Amazement seized the scaly crew. 

When thus the pike made answer due : — 

1 must confess our friend the trout 
Is somewhat late in finding out 
That virtue, safety, all we need, 

Lies in a vegetarian creed. 

His arguments had moved me more 
Had he propounded them before. 

Now that his teeth are gone, his teaching. 

From lack of practice, turns to preaching. 



Perhapi oU blood atid feMsB hmm 
Can live on wood, or magSi or atones ! 

A weed} forsooth, when one is ifi, 

May serve as a oathartio pOl. 

In my case Dr. Carpus prescription 
Is of a different description. 

He recommends of dace qiiani : stiff : 

Of gudgeon, minnow, bloak and ruff 

ITaustum quoiidie capiendum 

As long as Piovidencc shall send ’em. 

1 can’t find anything to shy at 
In such a truly generous diet ; 

The new regime I’ll gladly follow 
Whsn — I find nothing else to swallow.” 

Approval shone from every face, 

When, lo ! an uninvited dace 
Came slowly wobbling past the chair. 

Insolent upstart, does he dare 
To interrupt our conference, 

And deem unscathed to get him hence ? ” 

No,” cried the Trout, “ for once my vow 
I’ll break, and teach the rascal how 
To rue his beggarly intrusion.” 

He snapped him up. When, oh I confusion ! 
Once more he found his lip impaled. 

Not now his youthful strength prevailed ; 

The friendly piles were far away. 

And death had marked him for his prey. 

The pike, amidst the consternation, 

Thus spoke his funeral oration : 

« My friends, our dear departed brother 
Has left this world to try another. 

Whether his fate shall be to fry, 

Or stuffed to grace a wall on high. 

These mysteries we may not pry. 

I fear up there he’ll have no need 
To test his theories on vised. 

I always warned him not to fast ; 

I fear his mind gave way at last. 

He mixed, a melancholy fact ’tis, 

A pound of theory to an ounce of practice. 

As for us miserable sinners, — 

We’d best disperM and get our dinners.” 

— ixmd oMi IToisr. Ci QIt. 
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SAL TREES IN THE GABO HI^A. 

* 

Onb hundred and twelve ail trees in the Dambu fbrest, Garo 
Hills, on conversion yielded 1,065 sound logs, from which 148 
broad giyige and 7,190 metre gauge sleepers were sawn* 

This gives an average yield of 90 cubic feet per tree of market- 
able timber, but the careless sawing, and a too rigid specifcation 
of good sleepers, caused a large ifaste. 

Our correspondent states that he has seldom seen a s41 tree in 
Dambu exceeding 6 feet without a prominent heart-shake. 

Wb read in the ^^Cape Mercury that the Comt De Vasselot, 
Superintendent of Forests in Cape Colony, is replacing Mr. D. 
Hutchins at King Williams Town, and that the latter officer is to 
be transferred to the Knysna, and we hope to hear from him re- 
garding forest matters in this remote region. 

Wb regret to state that the Brandis Sylvicultural Prize could not 
be awarded this year, as the only competing Essay was in the 
form of a report and not a sylvicultural essay in accordance with 
the rules for the prize. The rules are now being revised, and we 
hope that next year some of the passed Dehra Dun Students will 
compete* 
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THE FORESTS OF MANIPUR. 

{Continued from page 344). 

II.— The Valley and Mountains of the Central DivistOK 
OF Manipur. 


The view of the valley of Manipur proper as obtained from tbe 
crest of tbe Liniatol Range, is both beautiful and striking. Look- 
ing east and stretching north and south from the visitor’s feet^a 
vast plain expands interspersed with rounded hills, sparkling lak4M)| 
and winding sluggish rivers, while far away to the east the paiid^ 
rama is closed in by rugged blue mountains, (the Hirok RangeBp) 
which, like the Limatol, extend almost in a meridional direotioa 
At both extremities this fertile plain is hemmed in by 
hillocks, which rise higher and higher until they unite witalDI 
Limatol and Hirok Ranges — thus presenting the appearanoe 
verdant land-locked basin. The valley is indifferently cnltivilPj 
but bright green rice fields set off with clumps of dark-fj|ttM 
trees and feathery bamboos, mark the sites of scattered villagSP^ J 
long straight path is seen to run from a small village and PoHoOi 
station known as Bishenpdr at the foot of the Limatol Rango^ An 
12 miles N. N. E., to what appears as a dense forest. This il 
the capital of the State — ImphaU. The eye loses the detail of thii 
somewhat monotonous expanse as the road dwindles into a men 
gray line which is seen to be carried across the silvery tributarj 
streitts which descend from the Limatol mountains. Neithei 
q>iree nor chimneys out the blue sky, nor is smoke observed t( 
•sosod from the sylvan scene of the capital. Nothing in fao 
bespeaks the busy home of 30,000 to 40,000 people, and yet 
away emong these trees, is the palace of the RAjdiiad hard 

In 
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hy are the houses of his favourites— family having a large 
enclosure around the homestead. Imphail may thus he described 
as a city of villages or rather suburban residences around the 
palace. Straight wide roads lined with trees, frequently intersect- 
ing each other at right angles, afford the means of communication ; 
Itait neither shop, artisan, nor wheeled conveyance exists in the 
city. Industry and skill occur only in the distant rural homes. 
The people of the capital are the promoted favourites of the ruler 
who have had assigned to them plots of ground near the palace ; 
and, in descending degrees in power of piracy, live upon the per- 
secuted agriculturists of the State. Unique of its kind, the capital 
of Manipur is a Boyal residence dedicated to luxury and amuse- 
ment. All are happy. The streets are crowded with smiling 
healthy faces, in which few bear the lineaments of toil and labour. 
The children scamper alter each other with merry shouts, or be- 
sport themselves in juvenile mimicry of the games and amusements 
of their fathers. There are no schools in the State, and Court 
favour and promotion are secured by success in the manly game 
of polo, or as it is called by the Manipnrls — Khanjiii. Coinage, 
one might say, is unknown, and the men are not allowed to trade. 
Imports and exports, excepting in certain articles that yield a 
Boyal revenue, are practically prohibited. The women from the 
distant villages repair on certain days to the capital or to other 
recognised centres. Each carries on her head a neatly made 
square basket, in which has boon placed the surplus stock of the 
homestead — the labours of her industrial skill or of her husband’s 
aj^oultural knowledge. On reaching the market-place the oon- 
tenls of those baskets are exposed and exchanged or bartered, 
wImmi each returns ag«ain to her family carrying off the results of 
he# lend and hotly-contested exchange. 

Oa market days the long straight road from Bishenpiir to 
Imphail may be seen crowded by groups of women hurrying to 
and fro, while the merry laugh is made to beguile the otherwise 
dreary march. Each wears an elegantly striped dress in bright 
colours made of silk or cotton. The stripes run along the 
length, and the top and bottom are neatly embroidered. This 
long piece of cloth is cleverly carried across the breasts and just 
under the arm-pits instead of round the waist, and is firmly tucked 
up, BO that the top embroidered edge falls forward adding an addi» 
iional fold to the garment, while the bottom edge reaches a little 
below the knees. The legs and arms are left exposed, but fre* 
quently a short green silk sleeveless jacket covers the upper pari 
^of the body reaching down to the top edge of the nether ganneni* 



Along ilie ftaretoh oC dmij md flieoe womon hiiny nnmolestod, 
uid from the power glren them as the onlj traders in the Siah^ 
they by no means seem unhappy. 

The contragt between the Oaohar-fhoing densely wooded ranges 
and the slopes of the Limatol, bordering on the Talley, is indeed 
remarkable. A grassy wall is seen to rise to a height of from 
OyOOO to 6,000 feet, the long gray monotony of which is only ooosp 
sionally broken in the gorges by clamps of trees near the Naga 
villugos. Large herds of cattlo and buffaloes may be seen grazing 
on these rich glassy slopes, but tbo effects of the denuding of forest 
is everywhere seen. The rounded hillocks within the valley rise 
up exposing their barren red-clay heads, which on closer inspeotion 
are often soon to bear the stumps oi old pine trees, ruthlessly hewn 
down for firewood, while no effort was made to replace them. The 
forests of the valley referred to as seen around the city are the 
sacred clumps of trees surrounding the homesteads ; for, where 
not cultivated, the fertile ^oil of the valley bears but a malarious 
crop of rampant tiger grass. There are several lakes, but the great 
one to the south and oast of Bishonpdr, the Logtak, need alone be 
specially mentioned. The valley of Manipur proper is an irregu- 
lar oval, about 36 miles long and 20 broad, the southern and lowest 
portion being occupied by a vast expanse of lake and marsh. Near 
tbo capital the valley reaches its greatest altitude, being there 2,750 
feet above the sou, but beyond the Logtak the land again rises with 
only one outlet for the water. Thus then, saucer-like, the vallejj^f 
Manipur is hemmed in on all sides, and bears abuudant evidenbe 
that the Logiag is perhaps but the remains of a lake or inland 
that once covered the whole area. Numerous salt springs COtiat, 
from which the Manipurfs manufacture all the salt used in 
State. The soil of the valley, with a recent top of hamiia^j|i^ a 
rich deposit of sand and mud. The rocks are all stratifie4 iM 
apparently of cretaceous age. Limestone occurs in one or iwO'*' 
localities, and the streams often carry so much lime that the tvoM 
growing near their margins have their stems petrified or encased 
with lime up to the height of the highest flood. Every bongh, 
twig or leaf that falls into those streams in a like manner beoomei 
encased with lime, and so beautiful and delicate are the petrifioft^ 
tions, that a leaf may be picked up in which the minutest reticulations 
ere worked out in a limy deposit. To the east in the Kassome 
range, beds of carbonaceous shale or coal occur, which is neveii 
apparently, used as fuel by the people. Blaty rocks are frequent, 
and quarried into large slabs, which are employed by the people 
to cover the roofs of their houses. On the Kabo side of Manipur 
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lioniblende and ironstone are met with and also fuller’s earth. In 
some of the hillocks within the vaUey, this fuller’s earth is re- 
gularly ezoayated and sold in the bazars, being eaten by enoeinte 
women. The iron ores where met with are regularly worked, 
and the speaivheads and swords used in the State are made of 
kborionsly collected and carefully worked metal. 

These are the chaiaoteristio features of Manipur. Each river 
basin, once or twice during its course, widens into saucer-like val- 
leys formed from silted-up lakes, which may often be seen in the 
process of disappearance. Indeed the Logtak itself is studded with 
immense floating islands of weeds that are graduaUy subsiding 
under the accumulation of drift soil and decaying vegetable maU 
ter— agents which seem to have taken a no inconsiderable part 
in the drying up of the Manipur lakes. In many of the valleys, 
moraine-like walls are seen either running across, or fringing the 
sides. These appear to have been entirely farmed by the rivers, 
which in time have cut through their retaining or containing walls, 
and thus left shattered barriers or skirting embankments to mark 
their former levels. Colonel Oodwin-Austin explained these walls 
as due to ice action, but a recent geological explorer has attributed 
them to water alone. Be that as it may, rich shelving banks and 
flat valleys form a striking feature of Manipur, and where not 
cultivated, they boar an abundant herbage of tall grass, ferns, and 
herbaceous (often umbelliferous) plants, but are rarely, if ever, 
forest-clad. 

Before proceeding north through a series of these lake-like 
vaUeys to the higher central division of the State, 1 must endeav- 
oijr io convey some idea of the characteristic vegetation of the 
main valley of Manipur which embosoms the capital, Imphail. 
Thh moister portions of this valley may be said to have a closely- 
alBed assemblage of plants to those met with on the Central 
Bengal mountains with a tendency, on the exposed red clay hills, 
within the valley, to types of a drier and warmer character, such 
as Eriolcena speciabilUy Wood/ordia Jloribunday Terminalia tomen^ 
tOMy Zuyphusy Capparisy &c. A walk along any of the roads that 
penetrate through the assemblage villages which form the capi- 
tal, would result in the discovery of most, if not all, the following 
species, for they are everywhere plentiful : — GlycosmU pmtaphylUif 
VUex Negunday Cleome viscoMy IcnocarpuB omlifoliuBy Flacourti^ 
Bamontohiy BryophyUum ealycmuniy several species olVBokiniim, 
with, in the ditches and stagnant water, Ottelia aliemmdeBf SagU^ 
tario, AlUmay Pistia Stratvot€»y Lemika, &c. On i3be damp banks 
, CMooewia, Commelynay Juuieua repensy and mffndieosay Marnlea 
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guadrifolia^ Ipemaa aquaiioaf and other fooh plaiita* la th^ 
hedgerows, and seeking the shade, Jlosa involuoratOf CUfodea' 
dron (a large double-flowered form), and Suddleia macroitaeJ^^ 
and paniculaUif Hiptage Madablota and aotcmtna^a, BueUneria 
piloBa, Odina Wodier^ Eryihrina Btrida — ^the last two in great 
abundance, the red flowers of Eryihrina being particular favourites 
with the Manipuris — while hero and there along the road-sides 
ooour FicuB religioBa (often forming sacred clumps with surround- 
ing mud embankments and red painted stones), Ficus hispida^ F, 
uniglandulosa^ h\ obtustfolla, Artocarpus Cluiplashay Bauhinia varie^ 
gatOj Cratfcva religiosa, Milia Azadirachta^ M , Azedarach^ sjod ha 
interesting and rare species, iUT. Tooseiida^ with Cedrela Toana, 
bamboo, and, on shady hanks in grassy feitiiaiions, Potent ilia supina^ 
Inula Cappa^ Pohfgala lepfalea^ Osheckia siellata^ along with other 
such sub-tropical herbaceoia^ plants. It is interesting to add that, 
dispersed among these indigenous ])lants occur many of the in- 
vading foreigners that are claiming so much of tropical India, such 
as Argemom mexicana^ JJijca Orellana^ Jatroplui glanduliferay Nico- 
liana labacumy kc. In the lakes also, the American Duck-weed 
(as in Bengal tanks) threatens to extorminato the indigenous 
plants. I must not omit to mention another introduced hedgerow 
plant, which perhaps a few years henco, wo shall loam has left 
tbo garden enclosures and advanced into the jungles — Datura sua- 
veolens» This elegant plant, with its pendulous white flowers 6 to 8 
inches long, seems quite accliinatibod, and to he much appreoiatedi^ 
by the people. ^ 

Of cultivated fruit treos the mango, with largo stone and inferior 
fruit, occurs occasionally, and along with it Prunus peT9im(^h 
peach, gone wild on tho hills near the sites of deserted villagw), 
Elaeocarpus JloribunduSy and a plum, which I take to be now to 
science, and which provisionally I name in honour of Mauipvtm-* 
Prunus manipurensis. This has a leaf not unlike that of Bhomwm 
dahuricuSy and the fruit, small, shining green, is covered with 
curious tubercles. It is not very luscious, being of a sour-sweet 
flavour, but is much relished on a hot march. This fruit 1 made 
acquaintance with in February, on a march from Manipur to the 
north. Some 11 miles from the capital, as wo were nearing the 
village of Sengmai, my men ran up the side of a sloping ledge, to 
a small village to purchase fruits and vegetables. 1 followed and 
found a basket of this fruit exposed for sale. A reward offered for 
a branch of the tree, secured for me some half-an-hour after, a 
hough with the fruits attached. Two months, subsequently, on mj 
return to Manipur I made every effort to see the tree, but failed.^ 1 
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presume it is, therefore, not plentiful, and I haye tot seen the flower 
which doubtless appears in Autumn. The fruit is, however, so 
peculiar, that there can be little doubt but that the isolated State of 
Manipur possesses in this, a peculiar and characteristic plum which 
may have been cultivated there for centuries without, so far as I 
have since been able to discover, having left the State. In this 
connection it is worthy of remark that while working through the 
collections of Prunus in the Calcutta Botanic Garden’s Herbarium, 
I came across a specimen collected by Oldham in Japan (No. 190), 
which seems closely allied to the Manipur plant. It would not 
indeed be at all surprising were it proved to be identically the same 
form, since a strong Japanese taint exists in Manipur, such for 
example as the appearance in the forests to the north of a species 
of the Sacred Star Anise tree of Japan. The specimen collected by 
me has been examined at Kew, and pronounced to be a new species 
of Prunua^ so that it seems probable the above name may come to 
be accepted as sufficiently justified. 

Before passing away from the immediate vicinity of Imphail, I 
may as well say something of its lake vegetation. Selecting the 
Logtak for that purpose, I would only add here that the lakes are 
so much alike, that what I say of one applies practically to all. The 
American Duck-weed, along with Salvinia imhricatay Azollapinnatay 
Lemma and Piatia Stratiotes form so dense a scum that boating is 
often impossible, excepting along the channels kept clear by the 
fishermen. The graceful leaves of Nelumbium apeciosum form dense 
expainses, within which thousands of duck and teal besport them- 
solvee. The sacred Lotus is indeed so plentiful as to remove all 
suspicion of its not being indigenous, but strange to say, the blue, 
white, and red, water lilies of the Bengal tanks are remarkably 
scarce, their place being taken by the prickly leaved species 
ryale feroa. This affords an edible fruit which is sold on the road- 
sides t>f Manipur, the baskets of the curiously dissected sopari-nut 
(Areoa Catechu) and the spiny Euryale, recalling the baskets of 
sea hedge-hogs, exposed for sale in Mediterranean coast towns. 
IVapa natans takes the place of the ordinary singara nuts of Ben- 
gal (T. hispinoaa) ; and great boat loads of this nut may be seen 
punUd up the rivers from the Logtak lake to the town. A large 
yellaw«flowered Limnanthemum disputes possession with the white- 
flowered species — L. indicum, and L. eriatatum. This is particu- 
larly abundant in the moat around the Raja’s palace, and seems to 
me to be quite distinct from the two Bengal species mentioned 
above. I identified it as L. KUmianum^ Griseb, a form which 
appears from the Flora of British India to be referred to tndteum. 
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If thk be fio, their raihl j there k bat one ipeoies of 
mum in all India^ for it would be difficult to point out two pliitts 
more unlike than the ordinary small wbite-flowered indiov/m^ 
and this large elegant plant, which at a distance recalls the yellow 
water-lily of Europe — Nuphar lut$a» Floating or submerged in 
the Logtak lake, or growing on its subsiding islands, were gathered 
Valimaria spiralis, Poiomogeion crispus, P. oblongus, Scirpus laeu9^ 
iris, Juncus LeschenauUii, Fimbrislylis rigidula, Myodendron ipnium, 
Utricularia flexiiosa, Lycopodium squarosum, Caress nitella, Calaoasia, 
Alisma, Sagittaria, From the shallow margins were procured 
various species of coral-liko Chara and Nitella seem glistening in 
fairy banks, through which brilliantly coloured small fish darted in 
sportive chase, or ilasbed from clump to clump on being disturbed 
by the splash of the oar. Dreamily the large cray-fish were seen 
crawling along, while over the mirror-like surface myriads of aqua- 
tic birds disported themselves, their gay plumage reflected in the 
diamond drops of water glistening over the leaves of the water- 
lilies. On the mountain-islands Callicarpa, oak, Cycas, Phoenix, 
and pine, form a rich arborescent and brushwood contrast, which 
greatly enlivens this tropical lake scenery, while affording a ouriaA# 
but cWming confusion to its floral characteristics. The Cyi(i4 
occurs (as far as my experience of Manipur goes) only on these 
humid island-peaks, while the alpine date-palm re-appears on the 
mountain ranges to the east. It may be here mentioned in pass- 
ing that in many of the Reports on Manipur issued by the Political!^ 
Residents, it is stated that palms do not occur in the State. ^Zhis 
is quite a mistake : the alpine date-palm is common, the sago^palm 
by no means rare, and the bridges over the rivers are invariably 
constructed from the climbing palms or rattan canes which occur 
in profusion both in the eastern and western forests. 

Space cannot bo aflbrdod to deal in detail with the cultivated plants 
found in the valley. Rico is the staple crop, and there are some 20 
to 30 recognisable forms grouped in two sections — early and late. 
The early ripens in three months, and is harvested in September. 
Of this class there are four kind». The late rices take six months to 
reach maturity, but the majority of the best rices belong to this 
class, and they are reaped in November. Wheat to a small aitent 
is sown in Autumn and reaped in Spring. Cotton is rarely grown 
in the valley of Manipur, but is largely raised by the hill tribei on 
the adjacent mountains, and k sold in Manipur, where it k spun and 
woven. On the hilk, as an escape from deserted cultivation, semi- 
wild ootton of a very inferior quality k commonly met with. Many 
forms of pulses and Icntik are grown, including d41, kesari, milng 
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and soja. There is a form of LathyfUM oaliivaML, which I take to 
be a perfectly distinct species, and which I have named L. imphav* 
lenne, English vegetables, peas, beans, &c., are grown thronghont 
the year, and potatoes of an inferior quality have become a regular 
article of diet with the Manipuris. The sopari-nut has to be im- 
ported from Cachar, but the betel leaf is largely grown locally, as 
all the Manipuris have become inveterate chewers of p&n since they 
became Hindus. The plantain is seen in most gardens, and the 
pine-apple succeeds admirably. Silk-worms are reared by about 
dOO families of a low caste, and the mulberry tree on which the 
worms feed is allowed to grow wild in certain valleys. No care is 
bestowed on the selection of either plant or silk-worm stock ; the 
process of reeling is primitive in the extreme, and yet excellent 
silk garments are sold in curious triangularly folded pieces. 

Perhaps the most striking agricultural product in Manipur is a 
Primulaceous plant, regularly cultivated as a green vegetable to be 
eaten along with fish. This is a species of Lysimachiay known to 
ihe Manipuris as Kengoi, and is probably L, obovata, Wall. It is 
closely allied to L, caudata of China, if the two should not be 
viewed as the same. This is perhaps also Hance's L. Sainolim, 
But the fact that a Lysimachia is actually oaten as a pot-herb must 
be regarded as extremely interesting, for hitherto almost no primu- 
laceouB plant has been recorded as used for any economic purpose. 
One or two Lysimacluaa are stated to have doubtful medicinal 
properties. L, fufnum^roprum, Hance, the authoi states is used 
for perfuming hair oil in China, but he adds that bethinks ^^it 
might bo profitably employed in the compounding of cattle food.” 
It seems probable that all the translucent gland-dotted Lydmochia^ 
nuty be found, as in present instance, to be wholesome if not suffi- 
ciently distinct in other respects to justify their separations as a 
sub-genus. They all recall the genus and may thus be view- 

ed as affording an additional link of connection between Pn'mti- 
2aeea and Myrsinm. 

Of dye stuffs may be mentioned Carthamus tincloriua — safflower, 
StrehiUnihis flaccidi/olius — rtim, kdm, or indigo — and madder, but 
strangely enough the madder of Manipur is Rtibia nkHmeMia 
not 12. cordi/olia. Of fibres, cotton and silk are all that the State 
produoea, and of resins the kind of Japan varnish met wito also 
ill Burma, namely Melanorrhoea uiitatiasima, Tobaqoo is largely 
grMo, but in the valley Nicotuma ruatiea is the form chiefly met 
wHll, while on the hills Tabacum takes its plaoe. 

(To be continued). 
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DR. CLEGHORN’S SERVICES TO INDIAN FORESTRY.* 

Binob Forestry is now recognised as an important bnsiness in 
India ; since it has become possible, by moans of protection, and 
chiefly by means of protection against the annual ravages of fire, to 
convert the poor jungles of olden days into dense, well««tooked, and 
productive forests, which yield a largo and steadily increasing 
revenue, — and mainly since experience has shown that Forest Con- 
servancy, instead of doing harm to the people of India, promotes 
their well-being, and In a blessing to them and their country,— the 
question has, naturally, often been asked and discussed, in which 
part of the British Indian Empire was Forest Conservancy first 
started ? 

In the beginning of the century the Government of Bombay 
established a timber agency on the western coast of the peninsula, 
in order to secure a permanent supply of teak timber for the 
Government dockyards at Bombay. In 1847, Dr. Gibson was ap- 
pointed Conservator of Forests in Bombay, and ever since that 
time attempts have been made, with more or loss success, not only 
to work the Government forests of that Presidency, but also to 
secure their maintenance, to protect and to improve them. 

Soon after Tenasserim had become British territory in 1826, re- 
peated, but at that time mostly inofFectual attempts were made to 
cflect the protection of the teak forests in that province. 

In the Presidency of Madras, Mr. Conolly, the Collector of Mala- 
bar, commenced (1843) planting teak on a large scale at Nilam- 
bur, and this was the beginning of those famous plantations, which 
have since been steadily extended by the Madras Forest Depart- 
ment, and which are now reported to cover 3,500 acres. 

The object of the present paper is not to decide the question, 
whether Madras or Bombay may claim the honour of having first 
started Forest Conservancy in India, but to sot forth the share 
which Dr. Cleghorn has had jn this business ; and hence it will be 
necessary to review somewhat more fully what was done in this re- 
spect in the Madras Presidency, where Dr. Cleghorn commenced 
his labours. 

In May 1847, Captain Frederick Conyers Cotton (now Major- 
General and Companion of the Star of India) reported to the Gov- 
ernment of Madras on the teak in the Anamalai hills, and asked 


• By Sir D. Brmndis, K.C I.E., late Inspector Geoeral of Foreati to the Qov^ 
ernment of India. Beprinted from the Prooeedings of the Boyal Bcottiih Agri- ' 
eultaral Soeiety, July 1887. 
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for the BerviceB of an officer to explore the forests. The sanction 
of the Government of India having been obtained to this proposal, 
Lieutenant James Michael (now Major-General and Companion of 
the Star of India) was appointed in June 1848. In August 1849, 
the Court of Directors called for reports on the results of Lieuten- 
ant Michael’s work. The terms of the despatch are well worth 
recording, as evidence of the just views entertained at that time by 
the Court of Directors. They wrote : “ Wo trust that effectual 
measures will bo taken for its conservation (of the Anamalai 
forest), so as to protect it from the serious injury which other 
forests have sustained.” 

Captain Cotton then submitted a report on the operations of fel- 
ling and converting teak, the making of a road across the hills, 
and the settlement of the Colongode and Cochin boundaries. He 
also reported the number of good teak trees standing— 

In the Cochin disputed territory, ... 107,000 trees. 

In the Colengode „ ... ... 28,000 „ 

In the Goyernment teriitory, 61,700 „ 


Total, ... 196,700 „ 

Minutes were written on the subject by Mr. D. Elliot, Member of 
Council, and by the Governor, Sir H. Pottinger, and in February 
1850 the Government sanctioned Lieutenant Michael’s services 
being retained. In February 1851 he was sent to Moulmein to 
learn the methods of dealing with heavy timbei, in December 1853 
to the Kanara forests, and in 1854 he was formally appointed 
Superintendent of the Anamalai forests. The published reports 
(selections from Madras llecords, No. V. of 1855) deal only with 
timber and roads, and there is no reference to conser\^ancy. Lieu- 
tenant Michael, however, did more than this — he brought about 
the lease of valuable teak forests from the Nambadi of Colengode, 
and he started a system of clearing teak seedlings, and young 
teak trees, of dry leaves and other inflammable matter in the for- 
ests, so as to protect them against injury by the annual fires of 
the dry season. 

In 1856, Lieutenant Michael went on leave, and Captain (now 
General) Douglas Hamilton was appointed in his place. He was 
in charge of the Anamalai forests for several years, and at a later 
date — after a regular Forest Department for the whole Presidency 
had been organised — Captain Hamilton was succeeded by lieu- 
tenant (now Colonel) Beddome. 

About the time that Captain Cotton first drew attention to the 
Anamalai forests, Dr. Cleghorn was stationed as an Assistant 
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8iirp;eon at 8himoi;a, in the Nngi^r Division of Mysore. Being 
interested in botany and a keen observer, he remarked the 
wholesale destmction of forests in that district, chiefly through 
“ knmri ” cultivation. It was mainly through his represontationi 
that the attention of Sir Murk C^ibbon, then Commissioner of 
Mysore, and of Colonel Onslow, the Superintendent of the Nuggnr 
Division of that State, was drawn to the necessity of Forest 
conservancy. Dr. Cleghorn’s name is mentioned in a Report on 
the (’onsorvation of P'orests, which the last-named officer siilv 
mitted to the Comniis*>ioncr in May 1847/ In consequence of 
this report and oi‘ Dr. (Meghorn’M representations, knmri cultiva- 
tion was stop])e(l in the greater )«irt of Mysore and Coorg ; and 
in while on a tour of inspection through these districts, 

the writer of thi> paper had tlio hati^faction of seeing large tracts 
oi country clotln'd with w<‘lI-stocked young forests, which had 
grown up on the old kuiiiri clearings. 

In 1850, the British Association for the Advancement of Science, 
at their EilinSurgh meeting, ajipointed a Committee to consider 
the {irobable cft’ects, in an economical and physical point of view, 
of the destruction of tropical forcvsts. The report was drawn up 
h} Dr. C^leghorn, and was submitted to the Association, which 
assembled at Ipswicli in 1851. The other members of the Com- 
mittee were: Professor Forbes Hoyle, Captain R. Baird Smith, 
and Captain (now Lieutenant-General) 11. Strachey, This report 
gave an exhausti\e review of the question as it then stood, and 
as far as it related to India, and it contributed much to induce 
influential members of Government in India and at home, seriously 
to consider the necessity of organising systematic measures of 
Forest C/onservuncy in India. 

In the Bengal Presidency it was Lord Dalhousie himself who, 
as Governor-General of India, curried through effective measures 
for the conservation of forests, chiefly in the newly-acquirod pro- 
vince of Pegu ; while in Madras liord Harris took steps in the 
same direction. In August 185fl, Dr. Cleghorn submitted a 
report to the Government of Madras, containing proposals for 
establishing h orest Conservancy. These proposals were sent up to 
the Government of India lor sanction, which was accorded in 
November ; and on the 19th December, 1856, Dr. Cleghorn was 
appointed Conservator of Forests in the Presidency of Madras. 
An aooount of the work accomplished during the first five years 

Twenty-Pint Meeting of the Britieh Aeeooistion held «t 
ipmch m July. 1851, p. 83. 
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of his tonnre of this appointment is contained in three general 
reports and other official docninents, which, with other important 
unofficial papers, will bo found in a little book, entitled, Forests 
and Gardens of South India,” published by Dr. Cleghorn in 1861, 
when compelled to come homo on sick leave. This book has done 
much to promote Forest Conservancy in India. The reader must 
not expect to find in it the record of a complete and scientific 
system of forest administration, the introduction of which, under 
the circumstances, at that time would not have been feasible. But 
the record of the work accomplished by Dr. Cleghorn during this 
period shows that he directed his attention to such matters as 
called for immediate action, and that his recommendations in 
regard thereto were in the right direction. He justly laid great 
stress upon the necessity of acquiring a good knowledge of the 
principal trees and shrubs, as well as of the climate, soil, and 
forest growth in the different forest tracts ; he arranged for the 
supply of timber, charcoal, and firewood ; and in regard to the 
protection of the forests, ho studied the chief sources of injury, 
indiscriminate cutting, fires, and kuniri cultivation. The result 
of his persistent representations was, that by an order of May 1860, 
the Government of Madras prohibited kumri cultivation in Gov- 
ernment forests without previous permission, and directed that 
this permission should be given sparingly, and never for spots in 
the timber forests. Dr. Cleghorn hud thus accomplished for iho 
Madras Presidency the same result which, thirteen years pre- 
viously, he had helped to bring about in Mysore, and in both cases 
the result accomplished through his persistent representations has 
been most beneticial for the country and its inhabitants. Dr. 
Cleghorn was able to carry his point iif this matter, because he 
was known to be a true friend of the natives ; he entertained feel- 
ings of warm sympathy towards them, and had made himself 
familiar with their mode of life and system of husbandry. As a 
medical man his name was widely known, and he had acquired 
much influence among the native population. When urging the 
discontinuance of kumri cultivation in Madras, as he had pre- 
viously urged in Mysore, bo know that he was proposing measures 
which in the end would bo highly beneficial for the people them- 
selves. Dr. Cloghorn's single-minded desire to promote the welfare 
of the people was known to those who at that time were in infinen* 
tial positions in Madras, and the confidence which they placed in 
him was the secret of his success in this important matter. 

At a later period kumri was unfortunately again pennitied in 
' Mysore, and in Madras the beneficial effect of the order of 1860 
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hoB subsequently to a great extent been rendered nugatory by the 
tendency, which for some time prevailed in that Fresideaoy, to 
regard as private property a large portion of the forest lands, 
l^rticularly in South Kanara, that had formerly been considered 
to be the property of Government. These subsequent mistakes, 
though they have done great injury to the country and its in- 
habitants, do not in any way diminish Dr. Cieghorn’s paramount 
merit in this matter. He paid groat attention to a proper arrange- 
ment of enttings, so ns to secure the maintenance and promote the 
mitural reproduction of the forests. Under his direction numerous 
now plantations wore estubliabed, while existing plantations wero 
maintained and extended. Establishments for the protection and 
proper management of the forests were organised in all districts. 
Tho time had not yet come for comprehensive forest legislation, 
but local rules were issued liy Government on his recommendation, 
which for tho time being were snfticient. 

On Dr. Olegborn’s return to India in November 1861, ho was 
direeied by tho Governor-General in Council to proceed from 
Madras to the Punjab, in order to examine the forests in the 
Western Ilinmlaya, with a view to obtain reliable information re- 
garding the timber resources of that province, and to institute a 
systonmtic plan of conservancy and management. Tho exploration 
of the lortv'^ts in the bills occupmd tho summer months of 1862 
nud 1863, while the winter months were devoted to the inspection 
of timber depots, brushwood tracts of the plains, and the pre- 
liminary arrangements necessary for the formation of the Depart- 
ment. His report on the forests of the Punjab and tho Western 
Himalaya, wliich was published in 1864, sets forth the results of bia 
work, and has been of great value in facilitating tbo organisation 
of forest administration in that province and in those Native States 
of tho Western Himalaya where it was possible, by means of 
leases, to obtain tho control of the forests. His work received 
from the Lieutenant-Governor of the Punjab great praise, and the 
Governor-General in Council expressed his concurrence in the high 
estimation entertained by the Punjab Government of his services. 

Meanwhile (in October 1862) tho writer of the present paper 
had been summoned from Burma, where he had been in charge 
of the forests since January 1856, to advise the Government of 
India in the general organisation of forest husiness. On his re- 
commendation, Dr. Cleghorn was associated with him on tho Ist 
January, 1864, and romainod in that capacity attached to the 
Government of India until Ist March, 1865. Previously, »in 
August 1863, those two officers bad drawn up a joint mcmorandnin, 
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which was sent to the Government of Madras, and which urged 
the necessity of early demarcation of the Government and village 
forests in the Madras Presidency. These proposals were not, how- 
ever, at that time approved by the Madras Government, and it 
may here be added that, in spite of the persistent representations 
subsequently made on the same subject by the Government of 
India, no adequate abtion was taken in Madras towards eifocting 
a separation of the various rights and interests in the public forests 
and waste lands until jibe Madras Forest Act was passed in 1882. 

In April 1868, while the writer of the present paper was on 
leave in Europe, Dr. Cleghorn was appointed to officiate as Inspector 
General of Forests until April 1867, when the thanks of the 
Government of India were conveyed to Dr, Cleghorn for his long 
and successful labours in the cause of Forest Conservancy in India. 
On his return to Madras, he resumed his work in that Presidency 
with his former zeal and industry. That, nevertheless, during 
that period much loss progress was made in tho forests of Madras 
than in those of other provinces of the Empire, was due to the 
views of the Government of Madras, which at that time began to 
manifest themselves. Dr, Cleghorn retired from the service in 
1870, but has since been employed every year at the India Office 
as a confidential adviser to assist Her MajestyV Soeretary of State 
in the selection of Candidates for tho Indian Forest Service, 

When Dr, Cleghorn laid the foundation ol‘ an eftective system 
of Forest Conservancy in Mysore and Madras, Forestry was very 
little known in India, A coinmcncomcnt had been made in several 
places, but Dr, Cleghorn was the first !(• carry out conservancy 
measures on an extensive scalo. His aims were large and com- 
prehensive, hut tho single-minded devotion to the task which he 
had set himself gained the confidence of many who might other- 
wise have been hostile to the new measures advocated by him. 
A public resolution by the Government of India, of lOth January, 
1865,* justly designated him as the founder of Forest Conservancy 
in India, and added — “ His long services from the first organisa- 
tion of forest management in Madras have without question greatly 
conduced to the public good in this branch of the administration ; 
and in tho Punjab also Dr. Cieghorn’s labours have prepared the 
way for the establishment of an efficient system of conservancy 
and working the forests of that province.” 

Since Dr. Cleghorn's retirement from the Indian Service, he 
has done much for the promotion of Forestry in Great Britain, 

' * FarliamciiUrj Betnro on Forest Consenrancj, Fart I., India, 1871, p. 85. 
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particularlj through the Royul Scottiuh Arborioultural Society | of 
which he became a Member in 1865, and of which he hae been 
President on two occasions — from 1872 to 1874, and from 1888 
to 1886. It was in a great measure due to his exertions that the 
International Forostrv Exhibition of 1884 was held with such 
marked success at Edinburgh. 

PRIZE DAY AT COOPER’S HILL. 

Some of the Indian daily papers have been singing the requiem of 
the (lo()j)er’8 Hill (-k)lloge, and we are therefore the more eager to 
prove to our readers thiit this very useful institution is really more 
vigorous than ever, and whilst some of its critics deplore the great 
i xpense caused by the (‘ollege to India, we are now assured by the 
President of the (’ollege, General Sir Alexander Taylor, K.C.B.^ 
that last year’s income jully covered the year’s ouiluy. 

The Secretary of State, Lord ( Voss, was unable to be present 
nt the annual Prize Day of the College, which was on the 25th 
July, and in his place Sir John Fowler, a past President of the 
Institution of (^ivil Engineers, distributed the prizes. 

Amongst the guests present were Field-Marshal Lord Napier 
of Magdala, the permanent Under Secretary at the India Office, 
Mr. Gudley, Sir Alfred Lyall, Sir (Charles Turner, Sir Charles 
Bernard, Sir Lepel Griffin, Sir li. Strachey, and many others, the 
better known of whom wore loudly cheered by the students, and 
w'ho have, it is hoped, more feeling for those amongst them who 
may join the various Indian Services, in spite of the dreary pros- 
pects held out by rupee pensions, than that shown by Sir Richard 
Temple and Sir George Campbell in the recent debate in the House 
of Commons. 

Ill giving his report on the progress of the College, General 
Sir Alexander Taylor made a long speech, from which the follow- 
ing extracts will be of special interest to Forest officers : — 

• •«••• 

“ 1 cannot have a better preface than the announcement that the report 
I have to make to-day is a very satisfactory or4e. 1 may fitly commence 
by drawing attention to the fact that during the last few yeara the 
College has grown a good deal — has indeed grown very largely. 1 find 
tliai in September 1882 the number of gentlemen forming the stafif of 
the Gollege was 15. It is now 26. I find also that the number of ata- 
danta in September 1882 was 90. Laat September it was 189. Daring 
the last five years we have thus grown greatly in numbers. We Iwve 
alio greetlj expanded in another direction. We teach many more iuh- 



402 


PRIZE DAT AT OOOrBll'8 DILL. 


jeotfl tban wo nsed to do. The Forestry branch has recently been estab* 
liahed, and it alone has brought with it four new subjects, namely, 
Botany, Organic Chemistry, Entomology and Forestry ; and we organise 
for the Forest students an annual risit to forests in Great Britain, and 
also a tour of three months to forests on the Continent. We also do a 
good deal of work of another kind which we used not to do. We do a 
large part of the chemical testing of metals, Portland cement, Indian- 
rubber, paints, yamishes, &c., required in connection with contracts un- 
der execution in this country for the Government of India, as well as, I 
believe, the whole of the mechanical testing of metals and chains required 
in the same connection. And lastly, we have expanded in income. 
The year*B income fully covers the year's outlay. So on many sides we 
have enlarged, and 1 hope that I may say this expansion has been at- 
tended with advantage to all concerned. 

''There are to-day 127 students, of whom 39 having completed their 
college course leave this afternoon. The 39 comprise 27 Engineer, 2 
Telegraph and 10 Forest students. 

" Turning next to the Forestry branch. Ten students leave the 
College to-day. They go for a visit of three months to the Continent 
to study practical forestry, under the distinguished guidance of Sir 
Dietrich Brandis, in forests which have been under systematic man* 
agement for a considerable length of time. On the conclusion of this 
visit, the work they have done during it will be reported on, and their 
places on their order of merit list will then be revised and finally fixed. 
The Forestry branch has I have said, been but recently established. 
The length of the Forestry course has been fixed at 2} years, and we 
are sparing no exertion to moke the most of it ; but wo find it a very 
short time. We have had the immense advantage of having at the head 
of the branch the Inspector- General of Forests to the Indian Govern- 
ment, Dr. William Bchlicb, to advise and guide us. Without his help 
our progress must have beeir much less firm and less rapid. We have 
also been most fortunate in having the assistance of Mr. Marshall 
Ward, Professor of Botany, who has thrown himself with great energy 
and success into that particular line of botanical teaching which we want 
in order to lay solidly one of the most important foundations of tlie 
study of Forestry. The present is the second set of recruits for this 
branch of the Service that has been trained here, and its training has in 
some ways been more complete than that of its predecessor. With 
flKperience have come improvements, from which these gentlemen have 
profited. They have also exerted themsolves with very considerable 
success, and Dr. Schlicli is well satisfied with them. Last year Rogers, 
a most distinguished student to whom was given a special scholarship 
by the Yice-President of the Council of India, made 78 per cent, of 
poifible markt. This year Osmostou has eclipsed him, making 80 per 
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oent There tro hot few eabjeota which the Forest ind the Bnginew 
etadents take up on precisely the same platform ; but in one of these 
subjects a Forest man is first, Monro, in competition with 46 otherS| is 
first in Physics, being one mark ahead of Craren. The figures are: 
Monro 70, and Oraren 69, marks. 

** So far this report has had reference only to those students who haft 
now completed their studies here. Of the remainder of the College 
I haYC to speak in more guarded language. Those gentlemen have not 
yet come to the end of their course : they still have time before them. 
Of the Engineer students I would say that they will have to make a 
good struggle if they mean to reach the standard of their seniors now 
leaving : but this exertion 1 have confidence that a good proportion will 
make. Of the junior Foresters Dr. Bchlioh speaks well and hopefully. 
Caccia stands first with a total of 81 per cent, of possible marks compar- 
able with 73 per cent, made by the best man last year. Bo far he has 
thus done remarkably well. Again, in first year Surveying Clntterbuck 
has done well. He is at the head ol the list, placed equal with the 
Engineer student A. It. Walsh.’’ 

After reading out the list of the soholarships granted to the En- 
gineer students, and referring to Mr. (^urrie‘s liberality in giving 
£1,000 ol 8^ per c(mt. India Stock for a t»cholurship for Applied 
Mechanics, we read that the President’s scholarship of £20 for the 
best Forest student was given to Mr. Osmaston. Sir A. Taylor 
referred to the progress made in the different subjects taught at 
the (^ollego, and to the athletics, remarking that the students had 
not time to practice sufficiently at boating and cricket to achieve 
any signal success, but that in jumping, 20 feet 9 inches was not 
a bad performance for breadth, nor 6 feet 4^ inches for height, 
and that lawn tennis gives a deal of useful exercise in a moderate 
amount of time. 

The students form 0 Company of the Berkshire Volunteers, 116 
rank and file, all efficients. 

The President concluded his address with the following general 
remarks, which we can all endorse : — 

“ Gentlemen, — 1 have now to say a few words to yon. I will not de- 
tain yon long, and 1 address myself specially to those among you who are 
about to enter the service of the Indian Government. Last year, and 
on the previous occasion also, I drew your attention to a featnre in the 
oharecter of the men of Northern India which, in my somewhat long 
eerviee, I had found to be quite marked. I put before yon their warm 
^preciation of kindness; and 1 illostratad their readiness to requite 
each kindneee with strikingly faithful and plucky service, giving yon fMts 
drawn from my own personal experience. My object win to enlist your 
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kindly feelings, particularly at first startiDg, towards the people among 
whom you are about to live. Later on these feelings will warm up or 
cool down according to your own experience, but 1 greatly desired to 
secure a favourable start. I do not intend to say anything more on that 
subject to>day. What 1 purpose doing on the present occasion is to 
endeavour to get you to realise how great is the position Englishmen 
occupy iu India ; and when yon have to some extent realised that, to 
get you to make up your minds to live up to the responsibilities it en- 
tails and to the opportunities it offers. Perhaps I can best bring the 
state of the case home to you by asking you to consider how it has come 
about that what is by comparison a mere handful of Englishmen rule the 
250 and odd millions of India. And not only do that, but so do it that 
the millions desire to be ruled by them. How has that come about 7 
What are the causes ? They seem to me to be obvious enough, and 1 
take them to be these. We are in the main God-fearing people. We 
love honesty, truth, justice and mercy, and we hate oppression and tyran- 
ny. These are the marked characteristics of our rule, and to my think- 
ing they are the key to our sucoess. But are they sufficient "to account 
for the results we see ? 1 have no hesitation in saying that in my judgment 
they are : indeed, I may go further — 1 cannot imagine any other expla* 
nation at all suffioient to account for the wonderful position we hold in 
India. Under these circumstances 1 ask you what manner of man an 
Englishman out there is bound to be ; and not only that, but is bound to 
9how himself to be ? The answer to this question also seems to me to 
bo clear enough. Circumstances force on him great responsibilities. 
Whether he likes it or not be is in a very special sense a representative 
man. He lives under this constant stimulus, and be can hardly fail to 
feel that he is in a very exceptional degree bound to cnltivate and to 
show forth those qualities which have made the Englishman's rule in the 
East the blessing it is : that he is bound not only to be, but to show him- 
self to be, a God-fearing, manly, Christian man, loving honesty, truth 
and justice. 1 ask you, gentlemen, to think over these things, and then 
in your Indian life to have the courage of your convictions. With these 
words 1 bid you all good bye. May you each have a prosperous, useful 
career ; and when yon come back to the old country bye and bye, may 
you have the comfort of knowing that in your working days you recog- 
nised what your duty was and tried bard to do it.** 

The list of fellowships, soholarships and of the prize holders was 
then read out, and the prizes distributed by Sir John Fowler, who 
then addressed the company present as follows : — 

** Expressing his sympathy with the assembly at the absence of Lord 
OroBB, whose official knowledge and many gifts would have made the 
pmoeedings exceptionally intereetiog. in returd, he asked of the meet- 



lag Ha with him at being called npon eo raddenlj and onex- 

pectedlj to occupy the chair (a laugh). He was quite sure th^ would 
extend to him their sympathy. Proceedings such as those iu which 
they were engaged were always pleasant when everything was so thor- 
oughly satisfactory os they found it in the President's address, and ha 
thought that his own partionlar duties as Chairman became oomparatiTt- 
ly easy. They were told that the past year of the College was the Ycry 
best it bad over had. The President told them in words which were un- 
derstood by every student espeoiully that they had beaten the record on 
nearly every point. In one thing bo was personally much interested— the 
lowest man in some particular branch of study, which ho did not recall, 
had obtained more marks than had been mode by the lowest man on any 
previons occasion. This was highly satisfactory. (Loud applause.) For 
himself he entirely sympathised and agreed with the remarks of the 
President as to the necessity of playing as well as of working. (Ap- 
plause.) Very few men, he thought, had worked harder during their 
lives than he had : and few men, he was proud to say, had played more 
than he had. (Laughter.) He did not believe in any man— young or 
old— ever achieving permanent and real sucoess and doing thoroughly 
good work if he confined himself entirely to his study and his office. 
(Hear, hear.) To do good work the body must be kept wholesome and 
strong as well as the mind vigorous, and these conditions could only be 
reached by exercise and out-door play. He therefore would recommend 
them— though he dared say they would do it anyhow (laughter)— to 
continue to play as hard as they had done up to the present. (Hear, 
hear). Instead of making a special apology to them for his position at 
that moment, he would boldly ask them to take certain things which he 
but before them as some justification for his being in the chair on this 
shonld interesting occasion. These were bis long and well-known atten« 
tion to, and sympathy with, the education of the engineer ; and, in the 
next place, the fact that he was at a critical moment in the fortunes of the 
College able to do his little to continuing it as a school of engineering. 
As long ago os 1866 , when the members of the Institution of Civil En- 
gineers did him the honour of electing him as their President, he made 
the education of the engineer the subject of his inaugural address. The 
Government of India were good enough to have that address of his print- 
ed and circulated, and many a young engineer in India— probably some 
of those preeent— would no doubt read it in that form. It was interest- 
ing reading now for various reasons. On some subjects— be would in- 
Btanoe that of steel— it was perhaps a little out of dite, for he was onlj 
able at the time to refer to steel as a metal very well worthy of atten- 
tion. (Laughter.) They knew what had been done with ateel sinee— its 
extraordinary tesnlta. But in otbor respects, on the general prineiptet 
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of the address, he had nothiog to add, and little to alter. At that time 
Cooper’s Hill College was not in existence. Nor, as far as he knew, was 
there any similar institution : therefore the young engineer of that date 
had not the adrantages— the great and enormous advantages— which the 
students of this day possessed. So much upon the first point— his sym- 
pathy with engineering education. As to his connexion with Cooper’s 
Hill, it arose in this way : — At a certain date the Government of India 
were unable to give employment to the Cooper’s Hill students who bad 
qualified in the examinations according to the practice which had obtain- 
ed up to that time. Upon that it became a matter of serious considera- 
tion whether the College should be continued under new conditions or 
given np altogether. Lord Cranbrook was Secretary of State at the 
time, and his lordship was good enough to put the papers on the subject 
into his hands, and to ask his advice as to what it would be beet and 
most prudent to do in the circumstances. Of course it was evident that 
if the College was to go on it must be understood that it was continued 
as an experiment only. After looking into the matter with such care 
and thought as he could give to it, he took upon himself the responsibi- 
lity of advising that the experiment should bo made, provided the Gov- 
ernment of India felt itself at liberty to give a certain limited number 
<if appointments annually. His views with those of other persons were 
then carefully examined and sifted. It was an important question to 
decide, and ultimately the matter was decided as he had advised. (Hear, 
hear, and applause.) lie was very happy to think it was so decided, be- 
cause the result of the continuation of the College has been thoroughly 
and completely satisfactory. (Hear, hear.) I’robably the change in 
their circumstances was beneficial ; in fact, ho would go further, and say 
it was beneficial : since it compelled a great deal of wholesome competi- 
tion and rivalry between that and other kindred institutions which iiad 
by that time grown up around them ; and this notwithstanding the de- 
crease of the number of appointments given to the College. It was un- 
derstood that unless Cooper’s Hill could do as good work and produce as 
good men, as other colleges — unless its President and staff were equal to 
those of other institutions in the general resnlts of their work : unless 
the men were as well equipped for the profession which they sought io 
enter from that College as the men from other colleges — Cooper’s Hill 
could not be continued. And so it came about that after some little dis- 
appointment from the falling-off of the number of the students, due, of 
course, to withdrawal of a certain number of appointments, there had 
been a great improvement in the work done at Cooper’s Hill, and to-day 
the young men who went from that institute abroad into the world were 
— he did not like to say anything against the men of the past, who had 
not their advantages and opportasitics : but the work done was greatly 
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ropflrior, and the itadenti were now mnoh better equipped than thoae who 
worked under the old amngement. (Hear, hear.) Another thing whkdi 
indoenced him in adriaing aa he did waa the knowledge of ^e ^nd po- 
ailion which that plaoe ooonpied. It aeemed to be hard and ora el that it 
ahonld be given up and that a great teaching eatabliabment ahoald be dia- 
peraed. The College waa in existence ; everything waa in trim ; and 
taking it altogether he thought they might congratulate thomaelveo 
on the issue of that question. He believed the Government of India 
felt they came to a right decision when they determined to take some 
farther responsibility on ihomselves and continue Cooper’s Hill College. 
(Hear, hear.) Finally, ho had a few words for tho engineering students 
before him. Ho noticed that the President spoke chiefly to the men 
about to go to India, but there were students who were not going to the 
East. (Hear, hear.) He begged to say to such that the present was 
a time whon competition was very keen in everything connected with 
their profession, and it was quite impossible that any young man could 
succeed in life unless he was at least as well equipped for his work as 
those with whom he had to compete. And just now it was not only 
a question of young English engineers competing with each other, but 
the energetic, pushing Germans w'cre competing with them in every part 
of the world as well as in England itself. Therefore he ventured to 
warn them that to be suocossful they must still go on— -still continuing 
to beat the record annually if possible, but if not, as often os might be. 
They must not be content with the report of to-day good as it was : they 
must produce a better next year, and a better, and a better, for the 
honour of Cooper’s Hill and 'for their own future success. They would 
be told, no doubt, that the profession of engineering was at the present 
time in a very flat condition. Of course eugineering was influenoed by 
tho rise and fall of trade. Enterprise followed good trade, and just now 
trade was not over good, so that they suffered with other people. But 
even now, and for as long a time as any of them need to care about it, 
there would be engineering work to do in many parts of the world, and 
if they were thoroughly equipped and prepared to go to distant lands to 
do it, they need not fear that they would f^ of proper employment in the 
future. Of course there must be vicissitudes ; they could not always be 
swimming with the tide ; but, taking it generally, he did not think that 
any young man who was capable need fear greatly for the future. The 
addition of Forestry to the subjects taught in the College had been a 
great success, and he was glad to see that some of the men in that 
branch had competed sacceesfully with the engineers in certain matters 
which, strictly considered, belonged to neither of them. From bis own 
experience he could say that one branch of work— engineering for 
instance— was greatly assisted by as much information as possible in 
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Other brenoheB that only indirectly belonged to it He had been deeply 
gratified by the report of the year's work, and be heartily eongratnlated 
the President and staff, and all other persons connected with Oooper's 
Hill, upon'" the good work they had aohiered. For their sympathy to 
himself in the unexpected position in vbich he had found himself he was 
deeply obliged, (Loud cheers).’* 

After cheers being given for Mr. Currie, Vice-President of the 
Council of India, for Sir J. Fowler, and for Sir A. Taylor, the 
company took luncheon with the President and returned to London. 

The following is the list of the Senior Forest Students, the suc- 
cessful ones among whom may be expected to come out to India 
next cold weather : — 

Osmaston, B. B. Branthwaite, F. J. 

Haines, H. H. O’Bryen, E. A. 

Monro, A. V, McArthy, C. D’A. 

Carter, H. Tottenham, W. F. L. 

Blunt, A. W. Thompson, H. N, 

ANNUAL MEETING OF THE AMEBICAN FORESTRY 
CONGRESS. 

( Continued from page 351.) 

Second Dat’s PRocEEDiNas. 

Thursday, September 16th, 1887. 

The next thing on the programme was announced by the Presi- 
dent to be “ discussion on Memorial and Bill for National Forest 
Administration.” Mr. Fernow spoke briefly on the attempts at 
forestry legislation in the various States, and read several bills on 
the 'subject — one prepared by the State Board of Forestry of 
California, another by Senator Miller, of New York, and another 
by the Forestry Commissioner of Colorado. The bill prepared by 
himself was then read by Mr. Femow and discussed at length by 
the Congress, being finally adopted for recommendation to the 
Senate and House of Representatives at Washington, as follows : — 

A Bai 

For the protection and administration of the forests on the public 
domain. 

Be it enacted by the Senate and House of Representatives of the 
United States of America in Congress assemble : 
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I?es^mation of Fortif Lands, 

Section 1. All lands now owned or controlled, or which maj le 
hereafter owned or controlled bj the United States, and ishioh are 
now, or shall hereafter be, devoted to forest uses, are, for the pur- 
poses of this Act, declared to be public forest lands. 

Withdrawal of Forest Lands from sale. 

Sec. 2. The unsurveyod public lands of the United States em- 
bracing natural rure«tt:(, or which are less valuable for agricultural 
than for forest purposes, and all public lands returned by the 
public surveys as timber lands bhall be, and the same are hereby, 
withdrawn from survey, sale, entry, or disposal under existing 
laws, and shall bo disposed of only as provided in this Act and as 
Congress may hereafter prescribe. 

Preventing entries vpon Forest Lands. 

Sec. 3. Every person applying to make an entry or filing of 
public lands under any law of the United States before the classifi- 
cation and survey of the forest lands as provided in this Act shall be 
made, shall file with his application an affidavit under oath, corro- 
borated by witnesses, stating that the land applied for is not 
exclubively forest land, and not situated near the headwaters of 
any stream, and is more valuable for agricultural or mining pur- 
poses than for the timber growing thereon, and each such appli- 
cant shall state particularly his means of information and his per- 
sonal knowledge of the facts to which ho testifies, and upon a 
certificate from the Commissioner of Forestry the lands so entered 
may be disposed of under existing laws ; and every person swear- 
ing falsely to any such affidavit shall bo deemed guilty of perjury 
and liable to the penalties thereof ; and all illegal entries of timber 
lands shaU bo absolutely void, and upon satisfactory proof, shall 
be subject to summary cancellation by the Commissioner of the 
general land office. 

Instituting the office of Commissioner of Forests. 

Bee. 4. There shall be in the Department of the Interior a Com- 
missioner of Forests, who shall be appointed by the President, by 
and with advice and consent of the ^nate, and he shall have the 
care, management and control of all the forest lands owned or 
controlled by the United States. He shall be a suitable person, 
versed in matters of forestry, and shall be entitled to a salary of 
$5,000 a year, with such allowances for assistants and expenses as 
will insure a proper execution of the provisions dP this Act and as 
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Congress may from year to year provide. He shall hold his office 
daring good behaviouri and may be removed hy the President for 
cause, and before entering upon his duties he shall give bonds 
vrith snroties to the treasurer of the United States in the sum of 
$50,000, conditional, to render a true and faithful account to the 
treasurer, quarterly, of all moneys which shall be by him received 
by virtue of the said office. 

Appointment of four ABsitiant Commissioner b. 

Sec. 5. The Commissioner of Forests shall appoint to himself 
four Assistant Commissioners, one of whom shall be a resident of 
the State of California, or any of the territories on the Pacific 
slope and well acquainted with the forest conditions of the Pacific 
slope ; another shall be from the State of Colorado or any of the 
territories bordering the Rocky mountains, and well acquainted 
with the forest conditions of the Rocky mountains, and the third 
shall be from one of the States east of the 100th meridian, and well 
acquainted with the forest conditions there prevailing. The fourth 
shall be an expert in the knowledge of scientific forestry. The 
four Assistant Commissioners are to act as a council to the Com- 
missioner of Forests in all matters pertaining to the administration 
of Government forest lands ns constituted hy this Act, and each 
shall have special charge of one division of the public forest reserves, 
which he shall personally inspect at least once every year. Each 
of the Assistant Commissioners shall receive a salary of $3,000. 

ClasBiJicaiion of Forest Lands, 

Sec. 6. The forest lands on the public domain shall he arranged 
in three general classes, namely: — 

First, Lands distant from the headwaters of important streams, 
covered by timber of commercial value, more valuable for forest 
purposes than for cultivation. 

Second. Lands partially or wholly covered by timber, but suit- 
able for homesteads, and more valuable for agricultural purposes 
than for timber. 

Third. Mountainous and other woodlands, which, for climatic 
or economic or public reasons should be held permanetly as forest 
reserves. 

EBtahlishment of Forest Beserves. 

Beo. 7. It shall be the duty of the Commissioner of Forests to 
examine and classify the forests and public timber lands of the 
United States, and to determine, subject to the approval of the 
« Beoretary of the Interior, what portions of such forests and timber 
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lands should be permanently retained in reservation for climatic 
or other economic or public reasons, and what portions may be 
disposed of without disadvantage to the public interests. He shall 
cause to be prepared connected maps or diagrams showing the 
approximate situation and areas of public timber lands in each 
State and territory, and the President shall, by proclamation, desig- 
nate the permanent forest reserves, as the same shall be selected 
and approved as herein provided ; and it shall be the duty of the 
Secretary of the Interior to cau-'O exterior boundary lines thereof 
to be run And marked by durable monuments ; and no further 
survey of any timber lands of the United States shall bo made 
until the permanent reservations heroin provided for are estab- 
lished. 

Appraisement of Timber. 

Sec. 8. The lands of the first and second class shall from time 
to time be appraised, under the direction of the Secretary of the 
Interior, and lists and plates thereof made ; and the value of the 
timber shall ho apprai'^ed separately from and in addition to the 
Government price of the land. 

Dispiosition of Timber. 

Sec. 0, The President may, from time to time, in his discretion, 
by proclamation, authorize the sale of such appraised timber on 
lands of the first class, on the stump, in aggregate quantities not 
exceeding 25,000 acres at any one sale. 

Manner of sale of Timber. 

Sec. 10, Such sales shall bo made under ihe supervision of the 
Commissioner of Forests and in accordance with such regulations 
as the Secretary of the Interior may prescribe, and under the con- 
dition that the purchaser will comply with the regulations as to 
the cutting and removal of the timber prescribed and made known 
by the Commissioner of Forests ; but no such timber shall be dis- 
posed of except to the highest bidder, upon sealed bids, by legal 
subdivisions of sections, at not less than the appraised price, and 
after due public notice as now provided by law. 

Restoring Forest Lands to entry. 

Sec. 11. Lands of the second class, when reported to the Sec- 
retary of the Interior by the Commissioner of Forests, with the 
approval of the PresidenL, shall be restored to homestead entry or 
6^e ; but a special price for the timber thereon, as appraised, shall 
be paid by the applicant in addition to the usual price and fees for 
the land. 
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Co-operation of other ojfficere. 

Sec. 1 2. The Commissioner of the general land office, Surveyors 
General, Registers and Receivers, and other federal officers connect- 
ed with the public lands, are directed to co-operate with and assist 
to the extent of their power the (Commissioner of Forests in the 
selection and classification of the public forest lands. 

Further duties of Forest Commissioner, 

Sec. 13. The Commissioner of Forests shall properly subdivide 
and arrange into divisions and districts of proper size such forest 
lands as shall constitute the forest reserves and forest lands remain- 
ing under his control, and shall organize a service of and appoint 
Inspectors and Rangers for their protection and proper administra- 
tioiv and provide a practicable system of forestry. He shall make 
reasonable rules and regulations for the prevention of trespass up- 
on said lands and for their protection and the conservation of 
forest growth, and ho shall be empowered to sell timber from the 
said reservations as the local demands require and a proper forest- 
ry permits. Ho shall designate every year the areas which may 
be cut over and prescribe the conditions, manner, method and time 
for the cutting of the same and fix the Government rate for the 
stumpage on such areas, and upon the application of any resident 
citizen desirous to obtain hi^ supply of wood from the Government 
forest reserves, suitable locations shall be designated to him. The 
Commissioner of Forests shall have the ]>ower to regulate pasturage 
and any ocenpanev whatever upon the forest lands. And all 
moneys received from the sale of timber or any other privileges 
he shall cover into the United States treasury. 

Co-operation trith State Boards, 

Sec. 14. Whenever any of the States in which public forest 
lands are situated shall have instituted and provided for a forest 
commission or other forest management of the forest lands belong- 
ing to the State, it shall be in the discretion of the Commissioner of 
Forestry, with the approval of the Secretary of the Interior, to c(h 
operate with such forest commission, and to allow the same to act 
as agents for the United States under his direction for the purposes 
of this Act. 

Penalties for illegal cutting on Forest Reserves. 

See. 15. If any person shall illegally cut, remove or destroy, or 
cause or procure to be out, removed or destroyed, or aid, counsel 
or assist in cutting, removing or destroying any trees or tunber 
upon any forest reserve of the United States, every such person 
* 8^11 be liable to a fine of not less than |100 and not more than 
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$1,000 for each snob offence, to imprisonment at hard labour not 
exceeding one year, and to civil prosecution to recover the value of 
the property so unlawfully taken or destroyed. 

PenaUieB for cutting timber on ani/ Forest Landn 
Sec. 16. It shall be unlawful to cut or remove without proper 
authority, or to cause or procure to be cut or removed, or to wanton- 
ly burn, injure, tap, girdle or destroy any timber on or trom 
lands of the United States, or to export, transport, purchase or 
dispose of the same, or of any lumber, charcoal, pitch, turpentine, 
or other product manufactured therefrom ; and e\ery per&on vio- 
lating the provisions of this section shall be guilty of a mis- 
demeanour and shall be fined in a sum not exceeding $1,000, and 
imprisoned not longer than one year ; and every person engaged 
in any such depredation upon timber or timber lands of the United 
States, whether as principal, agent, employe, carrier, mill owner, 
manufacturer, vendor or vendee, shall moreover ho liable in an 
action of trespass for the full value of the timber or timber product 
at the place of delivery ; but nothing contained in this section 
shall prevent any agriculturist or minor from taking from his claim 
the timber necessary for domestic purposes or the support of his 
improvements. 

And wherever there exists a right previously established by law, 
to cut timber on the public lands, every person or corporation ex- 
ercising such right must comply with the rules and regulations 
prescribed by the Commissioner of Forests and approved by the 
♦Secretary of the Interior. 

And a failure to comply with all the rules and regulations so 
proscribed and approved in regard to the manner of using and oc- 
cupying the public forest lands shall constitute a misdemeanour 
punishable as prov ided in this section. 

Penalties for occupancy of public lands. 

Sec. 17. That it shall be unlawful for any person, firm, or cor- 
poration to knowingly erect, establish or maintain upon public 
lands of the United States without proper authority any saw-mill 
or manufactory of lumber of other timber products, or to engage 
or be employed in the manufacture of lumber, charcoal, pitch, or 
turpentine upon public lands, or to use at any such mill, manufac- 
tory, or works, any timber cut or removed from public lands ; and 
any person violating this section shall be liable to a fine of not less 
than $500 and not more than $5,000, in addition to the penalties 
hereinbefore prescribed ; and all mills, manufactories, and works so 
erected or maintained upon public lauds shall be absolutely forfeit- 
ed to the United States. 
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Penalties for transporting and handling illegally cut timber. 

See. 18. That if any master, owner or consignee of any vessel, 
or any officer or agent of any railroad company, shall knowingly 
receive for shipment any timber, lumber, or timber product taken 
without authority from timber lands of the United States, with 
intent to transport the same to any port or placo within the United 
States, or to export the same to any foreign country, every such 
master, owner, consignee, officer, agent and railroad company shall 
be liable to the penalties prescribed in the eleventh section of this 
Act, and the vessel on board which any such timber, lumber, or 
timber product shall b(‘ taken, transported or seized, shall be wholly 
forfeited to the United States. 

Protection hy Military force. 

Sec. 19. The President is authorized to employ so much of the 
land and naval forces of the United States as may be necessary 
effectually to prevent the cutting down, removal, or other destruc- 
tion of trees or timber on public forest lands, and to prevent the 
transportation of any such timber, and to tak(» such other measures 
as may b(* deemed advisable for the protection of the forest lands 
of the United Stales. 

lieMricting quality of Forest Officers, 

Sec. 20, No person who is directly or indirectly engaged in 
the manufacture of lumber, or timber products, or conducting any 
business which requires a large consumption of timber or wood, 
shall be qualified to serve as C^ominissioner.'- of Forests under this 
Act, or to serve in any official capacity in connection with the 
public W'oodlands. 

Pepealmg clause, 

Soc. 21. That the Acts of June Hrd, 1878, chapters 150 and 151, 
and the first and second section® of the Act of June 15th, 1880, 
entitled “ An Act relaiing to the public lands of the United States,” 
and all Acts and parts of Acts iuconsistent with this Act, bo, and 
the same are hereby, repealed. 

Enacting clause. 

Sec. 22. This Act shall take effect on the 1st day of July next, 
but the President may n])point the (Commissioner of Forests prior to 
that date, with his duties and siilary to coinnienco ut that date. 

Appropriation clause. 

Sec. 23. For the purpose of carrying out the provisions of 
this Act, for the payment of salaries, travelling and other expenses 
the sum of $500,000 is hereby appropriated. 

I (To he continued). 
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ACTING ALLOWANCES. 

(a). Can the Government of India’s letter to the Accountant 
General, modify the provisions contained in the Pay and Acting 
Allowance Code ? 

(h). Section f)fi and its addenda and corrigenda, No. f)30, dated 
17th December, 1885, rule that the minimum salary of an ofheiat- 
ing Sub- Assistant Conservator of Forests should be Rs. 150 a 
month, and this rule was applicable to all the Presidencies. The 
Government of India’s letters to the Accountant General, No. 8299 
of 29th November, 1887, and No. 1231 of 31st May, 1884, rule 
that the minimum salary of the acting Sub-Assistants in Bombay 
to be Rs. 87-8, and not Rs, 150 as laid down in the (’ode. I there- 
fore respectfully ask your learned readers to inform mo if the 
claims of an acting Sub- Assistant, who acted from 17th Decem- 
ber, 1885, to 29th November, 1887, and received his salary at Rs. 
87-8-0, are admissible or otherwi'^e ? 

(c). Section 152 of the Forest Department Code rules that no 
gazetted officers should draw his salary at an altered rate without 
a salary slip from the Accountant General. Supposing if the Ac- 
countant General misinterprets certain order for which an officer 
draws less than what he is entitled to, and the mistake when pointed 
out he does not like to correct, is thcro any remedy to this ? 

Bombay S. C., I Difficulty. 

2Dlh July, 1888, f 

(1 ) . Ab rotfarcls (a), “ DiflBculty ” should soe from Section 2 of the Civil Pen- 
Bion Code that the Government of India reserves to itself tho right of changing 
the Rules in the Financial Department Code, from time to time, at its discre- 
tion and of interpreting their meaning. Any subsequent orders of the Qovem- 
mont of India to the Accountant General will have precedence over the Code 
rulings. 

(2) . Section 50, and with its subsequent addenda and corrigenda (No. 630, 
dated l7th December, 1K85, rules that tho minimum pay of officiating Sub Assist- 
ant Conservators of Forests will be Ks 15n. This provision has, however, been 
amended by Financial Department, No. 02U7, dated 20th Novemlier, 1887, sub* 
stituting Probationary Sub* Assistant Conservators, Forest Department, India," 
for ** 8ab* Assistant Conservators, Forest Department.” But Government of India 
Circular No. 13F, dated 18th June, 1888, in the Uovenuc and Agriculture Depart- 
ment (Forests), ruled that the salary of Probationary Sub* Assistant Conservators 
before deputation to the Forest School, and while pursuing their studies at that 
institution, should not exceed Rs. 100 per mensem, unless with the special sanc- 
tion of the Government of India. From ” Difficulty’s” letter his position in the 
Department cannot properly be made out, nor are the conditions of his appoint- 
ment to officiate in the grade of Sub* Assistants, at all explained. If he has a 
substantive appointment, and was mendy acting during the time from l7th 
December, 1886 to 29th November, 1887, tho allowauoe admissible to him is 
regulated by Section 30 (6) of the Pay and Acting AUowanoe Code, which mlef 
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that an officer with a substantive appointment officiating in an appointment the 
pay of which is not less than Rs. 100, ia entitled to an acting allowance of one-fifth 
o( the pay of the appointment. If without a substantive appointment the officiat- 
ing officer in an appointment the pay of which is not lees than Rs. 100, is entitled 
to an acting allowance of half the pay of the appointment, vide Section 87 (a). 
** Difficulty ” should clearly forward a statement of his case, and of his position in 
the Department, before the question as to the claluis of an acting Sub- Assistant 
to higher pay can bo fully replied. 

(3). As regards (c), in case of the Accountant General misinterpreting certain 
orders, roferonce may bo made to the Comptroller of India Treasuries, when ques- 
tions arising affect pay only, or oilierwise, to the Comptroller and Auditor General, 
through the proper official channel, for an crpression of thoir opinion, and this ob- 
tained, the matter may be represented to the Local Government for orders. — [Kd.] 


HOW TO BAFFLE MOSQUITOS. 

In the North-Wostorn Provincos mosquito curtains are seldom 
used, and it may be that the annoyance from mosquitos is less 
here than it is in Bengal, whore the use of such curtains is perhaps 
universal amongst the European population. 

Some time ago a writer in the Pioneer ” stated, that it was 
now generally agreed on, that all lotions that had been tried to 
prevent mosquitos biting you were useless, and the most of them 
almost as unpleasant as the insects themselves ; but that in time the 
system gets inured to their bites, and they were hardly felt. No 
doubt some change does take place, which prevents the swelling 
up that so often disfigures new comers to India, but still, however 
long one remains in India, the bites or punciures they make cause 
great irritation. 

Ten years ago I placed a water tank on the top of my house, to 
work a small fountain in an aviary, after this, mosquitos swarmed 
in every room, the punkah did not keep them off altogether, and 
when it stopped they just devoured one ; the irritation in the feet 
and ankles especially was so great, that I often got up and put 
them in water to try and allay it. 

1 used to read for an hour or so after going to bed, and when 1 
got tired, 1 put the flame of the lamp down low, and went to sleep ; 
one night just when I was commencing to road, the punkah was 
extra vigorously pulled, and the lamp was blown out ; now thought 
1, it will be long before I will be able to go to sleep, and the mos- 
quitos will annoy me greatly, but to my surprbe, they did not do 
so ; OQoe or twice 1 did hear the sharp sing of one flying over me, 
in a kind of aimless way, but though 1 lay awake for over an hoar 
I was not troubled. 
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The next night the lamp was not blown ont, and when 1 reduced 
the light, and put it to one side, 1 was at onoe troubled with the 
mosquitos ; this made me consider why I was not troubled the 
night before, and it struck mo that perhaps it was owing to the 
light being out. I at once rose and removed the light into another 
room, so that the room I was in was dark, the mosquitos subsided 
at once. 1 then brought the light in again and the annoyance be- 
gan. I then said to myself I have made a discovery, instead of 
rubbing your skin with lotions or covering yourself in mosquito 
curtains, all you have to do is to surround yourself with darkness 
and you are safe. I at once commenced to tell my friends of my 
discovery, but they all laughed at me, no one would believe it 
possible, that such a simple remedy could protect one, and no one 
would even try it ; so I gave up trying to benefit others, and 
looked after my»elf ; since then I have tested the thing over and 
over again, and always with satisfactory results. 

Dr. Bonavia holds the opinion, that if the doors and windows 
are left open, the mosquitos will go out of the house at twilight, 
and return after they have fed and quietly rest, till the glimmer of 
light come in again in the morning, when they will go out and 
come in as before. I think there is no doubt but what some will 
do this, but some will remain and indulge in richer fluids than 
the sap of plants affords. 

It is a well known device in fattening quails, to keep them in 
the dark, and several times during the day, to lot in a little light, 
when the birds believing it to be their usual feeding time, eat 
away ; the dim light in the room acts in the same way on the 
mosquitos, only they are in a continued twilight, and they re- 
main active till they are gorged with blood ; moonlight and the 
morning light getting into a room, sets the mosquitos going, keep 
all light out and they are quiescent. 

Angus Campbell. 
THE BRANDIS PRIZE. 

With reference to your note at the end of last month’s Forester” 
about the Brandis Prize, I would like to point out that we (students 
of 1886-87) were distinctly told by the Director and Depn^ 
Director of the School to write about something we had seen, or 
on some work on which we had been engaged ; hence the fact 
that ** the only competing essay was in the form of a report,” and 
yet for this very reason you say the prise was not awarded. 
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the same time the essay was cover judged, but was withdrawn, 
after having been pigeon-holed, for no less than seven months, in 
the Director's office. 

The Brandis prize has now been offered for four years, has only 
once been competed for, and never won, and may I think very 
reasonably be termed a failure. Any strictly sylvicultural essay 
would be probably more or less plagiarised from Mr. Fernandez’s 
Forestry. 

Would it not l>o better under the circumstances to devote the 
money to increasing the amount of the miserably inadequate prizes 
now given at the Forest School, Dehra, and to prevent the un- 
pleasantness of being obliged to reduce prizes by half at the very 
moment almost of presentation ? 

J. G. F. M. 

Ab^.<i*Our correnpondent refers to an Essay sent in for the prize in 1887, not 
to the only one sent in 1888, whioh was not written by a Student of the Dehra 
Ddn Forest School of 1880-87. 

Our correspondent also omits to mention that the Essay sent up in March 
1887, was then withdrawn from competition, at the writer’s own request, and 
when enbsequently after seven months he asked for the Essay to be sent up, it 
was duly aent up to the Inspector General of Forests, but again withdrawn from 
competition, at his own request in writing. 

We believe that there are two chief reasons why suitable Essays have not hith- 
erto been sent in for the Brandis Piize, the first being due to the fact that 
Students of the Indian Forest Schools at Dehra Dun and Poona have not been 
long enough engaged in practical forest work subsequently to thoii' having left 
School, and the second, to want of suffioicnt notice being given early iu the year 
that competing Essays should be sent iA in March. 

The latter difficulty will he avoided in future, by circulation of the rulefTin 
January every year to all Executive Forest officers in India, and as our Indian 
tmined students gain practical experience iu tlieir own forests, they will have 
more confidence in their ability to write suitable Essays. 

The amount of the prizes at the Dehra Duu Forest School is beside the ques- 
tion } the amount annually offered by Government being always Rs. 200, which 
has been eupplemented by voluntary gifts by Forest officers. The latter natur- 
ally vary, having been, exo'usive of prizes offered for athletics, Bs. 200 in 1887, 
and Ba. 80 in 1888. 

The Direction of the School is clearly not responsible for this, and the advis- 
ability of priaes being given at all is open to question, as the high standard re- 
quired fi>r an honour's certificate at the Forest School is sufficient inducement 
fyt ttiBiMBt studontB to do their utmost to earn it.— [En.] 


BAMBOOS FOR FISHING RODS. 

HiviNa twn requested by the Under Seccetaiy. te the Gorani- 
ment of Ildie to assist in the matter of obtaOunK a snpidy of 
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‘bamboos for fishing .rods for the Snglisb market, 1 entered ii^ 
correspondence with the Convdrvators of several • prpvinoes, with 
a view to getting samples of various kinds of bamboos sent to 
London for inspection and trial. 

Specimens of Dendrocalaraus strictus and Bamlmsa Tulda were 
despatched from Burma in March last, and the reports on them 
have just reached me. The friend to whom they were addressed 
said he thought Dendrocalamus strictus not well suited for making 
split-qane rods, as though it had considerable substance, it was* not 
straight, and had rather prominent Joints. The two specimens of 
Bambusa Tulda appeared to bo far better, being nearly straight, 
having very small knots, and being of fair substance ; but imfor- 
tunately, in spite of the precautions that had beem taken by Capt. 
Bingham to preserve them, both were worm oaten. 

Messrs. Farlow reported both kinds as useless for rod making. 
Messrs. Hardy say — the canes are quite valueless for fishing rod 
making. Compared with the mottled bamboos which are shipped 
to us from Calcutta, they are much leas fibrous, and quite dead in 
their spring. The mottled bamboo, of which we will send you a 
specimen if desired, is we believe the best for our purpose, -and we 
should be glad to make an arrangement for a more regular supply 
of a light quality.” 1 am ondoavouring to ascertain the species of 
the mottled Calcutta cane. 1 believe the mottling is due merely 
to the firing the canes are subjected to during the process of 
straightening. 

Some Himalayan ringdls sent to London for mo through tfie 
kindness of Mr. Bagshawe, have been Buc:;essfully made up into 
jointed rods ; a rod Ifi feet 2 inches long is said to cast 2^ yards of 
line. A doubt is, however, expressed us to whether they will stand 
hard use. A further report on the subject has been promised. 

Kulu, 1 F. B. 

24th July, 1888. J 

FRUIT IN THE DEHRA DUN. 

In Williams’ Memoir of Debra Dun” it is thus stated — ‘^Of 
fruits, the pear, the fig, the blackberry, the lemon, and strawberry 
all grow wUd. When cultivated, those of almost every descriptioii, 
whether '^Suropean or not, flourish ; except the peach, grape, straw- 
^•ny, and The humidity injures the three first, and the 

is har^ll^llllt enough f<u* the fourth.” This year 1 have for 
the first tiM iiiiangos grown in Dehra, and to me both the 

Bombay iaSl |dnds seem every bit as good as those grown 

8 a 
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in Sah&ranpur. The rains were late in coming on this season, and 
perhaps it is owing to this that tho> ipangoB are so good, but are 
they better than usual ? 

Fourteen years ago I got some peaches grown on the Markham 
Grant, Eastern Diin, that wore equal to any 1 have got from 
Sah&ranpur ; and every year great quantities of strawberries are 
sold in Mussoorie that are said to come from Dehra. 1 saw some 
grapes last month in the Forest School garden, but they were not 
much to look at or taste. 

Will some of your readers let us know if Mr. Williams’ state- 
ment regarding the peaches, grapes, strawberries, and mangos be 
correct or not ; or if the want of success — if want there be — may 
not be due to bad gardening, and injudicious selection of sorts. 
By the pear that grows wild in the Diin does Mr. Williams’ mean 
the Pnrus communis f 

A. C. 

iVota.— Our experionce aflor seven years in Dehra is that strawberries ore tho 
molt rtlUble fruit to grow in the Dun, and succeed every year on well manured 

and ixxifid^land. 

' ^^FaS^al an moderately good in Dehra, but in Chakrata, at 5,500 feet, may bo 
pxoduo^ equal to tho bust Kuropoan kinds. 

Grapes are produced in Dehra in heavy bunches, hut never ripen thoroughly, 
owiog to tho advent of tho moiiHuun, and consequent increase of humidity and 
full of temperature by ten to iifloen degreee boibre they have time to ripou. 

Ajpricois blossom, but uevor form fruit in Dehra at 2,000 feet above sea level, 
but produce pruliliuully on tho hills above 5,(X)0 feet, and hne European kinds 
thrive at Chakrdta. 

The cultivated pears of Dehra from Pyrus communis^ are only fit for cooking, 
and apples are only known to ripen above 5,000 feet. The wild pear is Pyrus 
Paahia. 

Mangos, lichis, oranges and loquats are produced in abundance and of fair 
quality in Dehra, almost every year.— [Ed.] 


WOOD USED FOR TEA BOXES IN CALCUTTA. 

A dispute between certain Shipping Agents and Merchants in 
Calcutta regarding the quality of certain wood used for tea boxes 
was lately referred to the Director, Forest School, for decision as 
to the species of the wood, by Mr. Blechyndon, the Secretary to 
the Agri-Horticultural Society of India. 

The wood, which is locally called kaurn, and comes from Moul- 
mein, or Assam, resembles that of seinal (Bombaa malalbaricum)f 
hut has a dark-brown but soft heartwood, which is aa{4 in Gamble's 
Indian Timbers not to exist in semal wood, and all liie specimens 
in the Forest School Museum are free from such heartwo^. The 
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wood may be that of B. peniandra^ or soi^e other malvaoeons 
species. 

Mr. Blechyndon states that the wood, especially the darker por- 
tion of it, has a decidedly unpleasant odour. It is improbable 
however, that if properly dried, any Indian wood would corrode 
the lead coating of tea boxes, such corrosion being generally due 
to the use of green wood still containing sap. 

Almost any wood of moderate spt^cific gravity will do for tea 
boxes, provided it is hard and the grain twisted enough to hold 
nails, and the common mango furnishes one of the best woods for 
the jmrpose. 

Tlie School Museum does not contain all Indian woods, but 
chiefly those given in the numbered catalogue of Indian woods 
at the end of Gamble’s Indian Timbers. 

If Foresters all over India would kindly from time to time send 
to the Forest School well authenticated specimens of other woods 
not given in that catalogue, the collections there would be far more 
useful than at present, as the School Museum is apparently the 
only place in India where woods can be readily identified, oxid de- 
mands for such identification have recently arisen several tfines. 

Wc may note that (Gamble’s book states that somal wood has no 
annual rings, this is not always the case however, and Mr. Angus 
( lampbell, formerly of the Itoorkee Workshops, states that semal 
when old has a very dark, almost black, heartwood, and that most 
of the semal trees from the Chandi forest, felled for well-curbs for 
the dam across the Ganges at Narora, had dark heartwood, which 
appeared strong and was hard, and used to puzzle people when 
planed and polished, and they were told it was the despised somal. 


COPPICE SHOOTS OF DALBERGIA PANIC ULATA. 

Tub DaJbergia paniculata, a moderate sized tree attaining a girth 
of 5 to 6 feet and height of 60 to 80 feet, is widely distributed 
throughout Southern and Central India, and is also found in the 
Sub-Himalayan tracts to the east of the Sardu river. Unlike its 
allies B, eissu and Z>. lafi/olia, which form dense highly coloured 
useful heartwoods, the whole wood is whitish-grey and soft, and 
abnormal in possessing narrow soft layers of parenchyma alter- 
nating with broad concentric masses of wood, so that planks cut 
out of old trees often fall to pieces. 

Specimens of this wood have just been received at the Forest 
BchMl from Mr. S. C. Moss, Sub-Assbtant Conservator of Forests, 
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Tinnorolly, Madras^ which show coppice shoots springing from the 
zones of soft tissue between two of the concentric layers of the 
wood ; in one specimen the shoots are from close to the centre of 
the stem. 

The stumps were 12 inches in radius, and the concentric rings 
vary from half an inch to a whole inch in thickness. 

In the case of the shoots springing from near the centre of the 
stem, the latter appears to have been decomposed at the centre, 
and the shoot, which may have originated in a layer of soft tissue, 
has passed radially across three zones of harder and two of softer 
tissue. 

This discovery of Mr. Moss’ appears to be a new one in vege- 
table physiology, as adventitious shoots generally spring from the 
cambium zone, or directly between the wood and the bark. 

BBDDOME’S FLORA SYLVATICA. 

Can you or any of your readers tell mo where I can get a copy 
of Becyomo’s Flora Sylvatica of Madras?” I have written to 
all the best publishers in India, with the invariable reply that the 
work is out of print, and there is no chance of a second edition 
being brought out.” 

As this book is the only work on our Madras Flora, it surely 
would be worth while bringing out another edition, though perhaps 
a cheaper one, as the last cost nearly Rs. fiO for the whole work, 
considerobly beyond the means of most Forest Subordinates. Br. 
Brandis' Forest Flora is almost useless in Madras, and Mr. Gamble’s 
Manual of Timbers is simply what it professes to be, and conse- 
quently gives little or no description of trees, and of course none 
of shrubs, climbers or herbs. 

Old Finchleun. 

iVbftf.— Surely Colonel Beddonie's valuable book ia iu some of the Forest Divi- 
sional Libraries in Madras, and thus available fur Madras Forest offioera.-*[£o.] 
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PROFESSOR WALLACE AND INDIAN FORESTRY.* 

Although the title of Professor Wallace’s new book on Indian 
Agriculture is somewhat too general, reminding one of Sir Richard 
Temple’s “India in 1885,” yet we can pass that over, for "the 
excellent manner in which it is got up, with three good maps, 
numerous original photographs of cattle, horses and implements 
by the author, engravings reduced from Duthio and Fuller’s 
“ Field and Garden Crops,” Duthio’s “ Fodder Grasses,” and two 
chromo-lithographs of mangos. 

We cannot now attempt any criticism of the agricultural part 
of the book, except to note that the author’s remarks on the 
advantages of a black skin in a hot climate have attracted the 
attention of Professor Hornley, whilst ho appears to deserye full 
credit for the discovery of the bad influence of early castration on 
animals. 

Our author is very sound on the silver question, and considers 
that nothing but an almost impossible increase in the world’s 
supply of gold, or the adoption by the leading nations in Europe 
of the system of bimetallic currency, will save the Indian Genwrn- 
mont from its present financial difficulties. 

He also admits that the Uncovenantod Service lose fully 83 per 
cent, of the sterling value of their home pensions, and urges redress 
of this injustice on the Government, in the best interests of India. 
One of his strongest arguments in favor of restoring the relative 
value of silver as compared with gold is that, it would allow much 
unemployed British capital to be invested in India, where the 
present high rate, 7 and 8 per cent, of interest, checks youthful 
trade enterprizes in all descriptions. 

When we turn to Chapter XXIV. dealing with Forestry, we 
regret that our author should not have studied the question from 
all sides, before venturing on the strong opinions he sets forth. 
This Chapter only covers 13 pages, out of a total number of 345, 
and might have been left out with advantage in a book otherwise 
apparently carefully written and liberally published. 

** India in ieS7/' as seen by Robert Wallsoe, Profsnior of Agriooltore and 
Bnnl Economy in the Universify of Edinburgh. 

With Plates and other Illustrations. Edinburgh : Oliver and Boyd, Tweeddale 
Court. Galoutta - Thacker, Spink and Co. 
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Professor Wallace gives a map showing his jonrneys, which 
appear to coincide with the main lines of railway, and on the 
same map, he has marked the temperate and tropical forests of 
India. We find, however, that the red track of our author’s jour- 
neys only pass thrice through the green wash of forests as plotted 
by himself, twice through the Ghdts’ forests between Nasik and 
Bombay and Poona and Bombay, and once on the Siligori-Dar- 
jeeling Bailway. When therefore he claims having had exceptional 
opportunities of seeing how the forest regulations pressed unne- 
cessarily upon the people, wo can only conclude that he passed 
through the Bombay Ghdt forests at the time of the famous 
Thana Commission, the results of which showed that the only well 
founded complaints of the people were that, they were not allowed 
to 'reap the rich harvest of supplying the city of Bombay with 
forest produce from the Government forests, free of all charges, 
at the expense of the Indian public. 

Our author was in India from the 10th May to the 13th of 
September, and for such a four months’ traveller, who by his own 
admission had seen next to nothing ol the Indian forests, to write 
authoritatively about them, two conditions are essential. 

These are, first, u preliminary knowledge of the science of for- 
estry, and secondly, a careful gleaning of facts from experienced 
and impartial Indian officials. 

We hope to prove in the interests of Indian Forestry, and from 
the Professor’s own words that, ho can never have studied for- 
estry, whilst we do not find any admission in the book before us 
that, during his stay in India, he ascertained what Forest officers 
had to say in support of their views, which he condemns as inimi- 
cal to the future progress of India. 

There can however be no doubt as to the origin of the strong 
opinions of the Professor, when we mention the names of the 
talented Directors of Agriculture in Bombay and the North-West 
Provinces, of Mr. Ozanue, who advocates the extension of sheep 
grazing, led by a few strong goats, to all our forests, and of 
Colonel Pitcher, whose views as to the advantages of forest fires 
are well known to some of our readers. 

That Professor Wallace knows little or nothing about forestry 
the following considerations will place beyond doubt. Whilst 
praising the minutiae of detail and the thoroughness of the Ger- 
man School of Forestry, he considers it too elaborate for the 
requirements of India, and not altogether in the right direction, 
though he might speak in the same terms of Professor Saoh’s 
^ Vegetable Physiology, or of Professor Hang’s work on the dis- 
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eases of plants. Either German Forestry is scientific, or it is false, 
and we who have studied it know how thoroughly general and 
truly scientific are its teachings, and that any system of practical 
national forestry must rest on such a basis, and cannot possibly 
ignore it. What does our author mean, by the natural rotation of 
European forest trees, is bo, as an agriculturist, thinking of the 
rotation of crops f Why will “ a supply of timber^ however emeU 
lenty never repay the smallest sacrifice of the interests of the present 
yenerationy' and yet why, later on, is the Professor ^ far from 
condemning this very principle of self-denial ? Why should a forest, 
“ when artifically matured y long before it is cut swallow up its final 
sale value in expenses ” ? 

This doctrine would hardly go down in Scotland, where large 
areas of Scotch fir and larch forest are grown with considerable 
profit to their owners, and where our author in this very book ad- 
mits the existence of ‘ well managed public and private forests,' 

Why are forest fires— considered public calamities in France 
and America— in India, a natural ^ytocess of healthy retardatuniy 
clearing and thinning y under which all the magnificent forests of In^ 
dia have been nursed and reared'' 

Wo always thought that the only magnificent forests left in 
India in when Professor Wallace states that Forest Con- 

servancy commenced, wore either in the moist climates of the 
Ghats, Bengal, Assam and Burma, where fires never touch the 
evergreen forests, or the deodar, oak and fir forests of the Hima- 
layas, which rarely burn, whilst much of our sal and teak forests 
was mere scrub, and entirely devoid of healthy advance growth, 
owing to the devastations of the annual forest fires, from which 
we are now doing our best to protect them, and with such sigiial 
marks of improved growth and reproductive powers. 

What magnificent forests of sal and teak and pine remained, 
grew up during the Gurkha dominion of the Himalayan tracts 
and the Mahratta wars and the cruel Burmese ravages of Assam, 
when men had other things to attend to besides firing the forests, 
and we read in Sir W. Hunter’s Imperial Gazetteer that vast tracts 
of country fell out of cultivation, and dense forest covered the 
former sites of fields and villages. 

The example given of the burning of Pinus exceUa forest in 
Murree in 1887, was discussed in the Pioneer,” and the splendid 
results of fire protection in the reproduction of this species were 
clearly proved. 

Al^ough we cannot agree with Professor Wallace that any 
benefit can result to tree growth from forest fires, we readily admit 
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ihat firing inferior scrub, and the dodder of which he complains 
only attacks such low forest growth, or grass-land, where the grass 
cannot be cut, may destroy insects and parasites and produce fresh 
tender herbage, and in the School Circle forests of the North- 
Western Provinces, all such tracts are burned annually for the 
benefit of the villagers, only valuable forest, or steep hill sides, 
being protected. 

Again, “ why should. Government want to grow great forests of 
large timher^ U is of Utile value to the masses of the populatim, whose 
wante are supplied hy saplings^ poles and tranches f and by the fruit 
and shade of such trees as they and their cattle can get access to^' ? 
And yet, if the people really only required small timber, why does 
our Professor advocate the destruction of undergrowth hy annual 
fires, and by the browsing of cattle, in order to give room for the 
larger trees ? True forestry would keep the soil and the feet of 
the trees well sheltered by undergrowth and their crowns o^^posod 
to the light, but Professor Wallace thinks otherwise. 

How the poles for the villagers are to be obtained from his univer- 
saUy burned and browsed forests, we leave the Professor to explain. 

But do the natives of India merely want poles and branches, 
and is not the wood used in the construction of native houses in ’ 
Upper India chiefly in the form of scantling, which to resist, 
the attacks of white ants must be free from sapwood and sawn 
from mature trees, and millions of which are bought up annually 
at Delhi, Meerut, Kheri and other places in Upper India ? 

How about the millions of cubic foot of sal planking used an- 
nually for the boats of the Brahmaputra and Canges rivers and 
their branches, in which the agriculturists chiefly depend for the 
esf>ort of their superfluous produce ? Wo leave out of all consider- 
ation the demands for railway sleepers, for timber for manufac- 
tures and furnitures, and for buildings in our towns and the largo 
export of teak timber to Europe, which Professor Wallace has also 
entirely forgotten in his Chapter on Indian Forestry. 

Whilst he would give up the valuable State forests to whole- 
sale grazing and fires, for the benefit of the comparatively few 
villages, which are sufficiently near them to use the forests. Pro- 
fessor Wallace entirely ignores the wants of the vast musses of the 
agricultural population living remote from the forests, in which 
their cattle cannot graze, and who may fairly demand from the 
State that forests may bo kept up for their wants in agricultural 
implements, fuel and building material, and for the various de- 
mands of a rapidly increasing population. . 

One of the most urgent calls on Government, and which it has 
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thoroughly recognized, is for improved sanitation and hotter house 
accommodation, especially for the fever stricken population of the 
Doab, and yet Professor Wallace in his advocacy of curtailing the 
present limited State forest area, would render impossible a supply 
of cheap timber, that indispensable element of improved houses. 

We think that we have said enough to show that Professor 
Wallace’s conclusion that our department is living like a parcuite 
on that of agriculture'^ is not founded on proper premises, and we 
are quite ready for the enquiry which he urges on Government 
as to the way in which rigid forest protection is injurious to agri- 
culture, and consequently to the country at large, and regarding 
its influence on the growth of the timber supply of tho future. 

With wholesale browsing and annual firing of our forests sanc- 
tioned by Government, we wonder what purpose could be served 
by raising the Forest School of Debra Diiu to a higher status and 
greater proficiency, which our author advocates, or what would be 
the good of a Forest School at Edinburgh, where the Professor 
could hardly expect the proprietors of the nt ighbouring well- 
managed private forests to allow him to test his theories of fires 
and browsing, which, if good for India, must surely also be good 
for Scotland. 

If only Professor Wallace could have found time to consult some 
of our leading foresters, Mr. Shuttleworth at Poona, or Mr. Ril»- 
bontrop at Simla, and had be not been completely swayed by his 
agricultural friends, his chapter on Forestry might have been as 
useful as those on cattle breeding, or on cereal crops. We can see 
the true instinct of a North Briton who really delights in forests, 
and in tree planting, shining like a sun through the clouds of pre- 
judice, in the following sentences : — • 

It is quite sad to look upon the bare hills and barren plains where 
report says extensive forests were recently in existence. I came across 
quite a number of such places. The naked hills in the Bimla district 
bear testimony to my remarks. The surround lugs of the mountain capi- 
tal of India would have borne a very different aspect had Government 
taken the advice of the present Marquis of Tweeddale^at that time 
Lord William Hay, Commissioner of Bimla — and preserved all the forest 
around within a radius of 10 miles. It is only fair to draw attention to 
the fact, that the spoliation of valuable timber was not the work of the 
ryot or coltivator for local purposes, but the work of contractors employed 
in supplying extraneous demands. 

** However much the existence of forests may affect the rainfall in other 
countries, 1 do not believe that, if even the limits of afforestation bad 
hesn reached, that the amount of rain in India would be materially increas- 
ed or appreciably altered in soy way. The influences which affect the 
V 1 
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rainfall of India are of too great magnitude to be easily affected by local 
oirrnmstanees ; bnt the primary function of a forest in India is the reten- 
tion and distribution of the rain or moisture. Trees act as a natural 
covering to the soil into which the rain sinks, in place of accuranlating and 
running off by surface drainage. On steep hill sides the denudation is car- 
ried on with groat force by the sudden accumulations of water, which breaks 
the surface and tears up soil as it descends, and finally deposits a mass of 
debris on some alluvial track below in a rough and valueloss condition.*’ 

FORESTRY IN THE CAPE COLONY.* 

We presTimo, in tlio absonco of his signature, that the introduction 
to this report is by the (Jompte cie Vasselut, who is still we believe 
Superintendent of Woods and Forests in the Cape Colony, and the 
remainder of the report is by the three Conservators — Mr. J. Stow 
Lister of the W(‘stern Forest Division, dated Tokai, fith April, 
1887 ; Captain Harrison, Conservator of Forests, Knysva; and 
Mr. D. Huf chins, Conservator of Forests, Eastern Division. 

There are also annexures to these reports by Divisional Forest 
officers. 

These would appear to be hardly necessaiy in a report of an 
important (Colony, where Iho Conservators could surely embody 
all that need ho said in their own annual reports, especial ly as in 
every case they are very short, that for the Conservator of Forests, 
Knysva, only ocoufying one page. 

The Superintendent’s remarks arc arranged in three heads : — 

(i). Preservation of forests, 

(ii) . Utilization of forest produce. 

(iii) . Plantations and replanting. 

Under tlie first heading he insists on the necessity of a good 
forest law, a draft of which be has siibmitt-od to Government. 

In Knysva, it appears that, much forest has been lost to Gov- 
ernment by reckless admission of rights, whilst two lots of Crown 
land were alienated without the existence of forest on them being 
reported to Government. 

The draft forest law provided for the cancellation of such rules 
in future, and also for tho inalienahiliti/ and impreecriptajlnlity of 
Crown forests and the prevention of destructive idlings in them. 
Mr. Hutchins has stigmatised the revenue obtained from such 
fellings as * not the legitimate yield of tho forests, but a fraction 
of the money yielded by the destruction of the forests,’ and we 

* fieport of the Superintendent of Woods and ForesiH, for the year 1886. 

Cape Town, publi^ed by W. A. Bioliards and Sona, Government Printan, 
CaiUe Street, 1SS7. 
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sympathise most cordially with the Superintendent in his wish to 
prevent such destruction by law. 

He also proposes to ooin])el proprietors of land adjoininj^ Gov- 
ernment forests to take precautions that fires kindled for renewing 
pasturage should not sj)read to the forests. 

Under the second heading we read that, the Knysva forests 
have yielded 00,000 cubic feet of yellow-wood in railway sleepers, 
II nd that this yield can now he continued in 2 >erpetuOj whilst for- 
merly only 18,000 feet were cut per annum, and this whilst the 
forests were being exlhausted by bad treatment, the wood cutters 
choosing trees of average ago for convenience, instead of those 
fully mature. 

The Crown forests of Knysva, without counting stink-wood, or 
wagon-wood required for colonial industries, could yield annually 
sufficient wood of different species for 100,000 sleepers, whilst 
50,000 more might be obtained from private forests. 

Under Plantations, we read that convict labour may he profit- 
ably employed on this work, and that the nursery at Tokai has 
yielded 1,0()(),000 plants, 12.‘i,50() of which have boon given away, 
and 275,000 planted out departinentiilly. 

On the ( /ajK‘ Flats, 470 acres have been most successfully planted 
out by Mr. Lister. 

Mr. Hutchins has demarcated half the forests in the Division of 
King Williamstown, and they are being enclosed in wire fences, 
costing £17 8«. per mile, with four wires? to keep out cattle, or 
£5 17«. more with two additional wires to keep out sheep and goats, 
as well. 

The blue gum tree grows well at Worcester, and proves that 
judicious plantations are a profitable investment in the Coloqy, 
where many of the Divisions arc sadly in want of wood, so that the 
question of re-afforesting on a largo scale will ho brought promi- 
nently forward. 

The Introduction terminates with two statements of the imports 
and exports of timber from 1882 to 188fi. 

The value of the imports has steadily decreased from £235,307 
in 1882 to £41,459 in 1880, whilst the exports have remained 
about constant, and were valued at £902 in 1886, together with 
£200 for other forest produce. 

The chief exports in 1880 were 7,475 cubic feet of boxwood. 
In Mr. Lister^s report on the forests of the Western Division, 
we read that considerable sowings and plantings, chiefly of pines, 
Australian wattles and eucalypts were carried out. On the moun- 
tain sides at Tokai, Pinus ineipiis, Cvpressus rnacroearpay and Piniut 
fanaricruis thrive best. On the Table mountain, Finua aylvatica 
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does well, whilst on the Cape flats and downs lar^^e areas have been 
planted with Acacia saligna, one acre of which, nine years old, 
yielded £28 worth of bark, and fuel worth £20 ; we are not in- 
formed what this plantation cost. 

Mr. Lister employed 150 convicts and 50 free men in exter- 
ininuting the Phylloxera vaatatrix^ which had attacked certain vine- 
yards at the Cape, whilst a quantity of American vine, which is 
reported to withstand its ravages, is being sown for distribution. 

There is little in (kptain Harrison's report, which is supple- 
mented by Messrs, linwbone, Fourcade and (vooper, his assist- 
ants, and deals chiefly with timber works for the gold fields and 
railways. Much fuel is being sold, for which it is calculated that 
every ton of quartz crushed requires 8 cubic feet of timlx»r. 

Mr. Hutchins’ report concludes the paper, and amongst other 
matters of purely local interest, we read that, the wood of the 
Umzumbeet {Milletla Kafra) is found superior to Lignum Vitw 
hitherto used for the bearings of diamond cutting machinery, 
whilst the Cape box (Buxua Marihoania) of the Coast forests, finds 
a ready sale in London. It is named after Professor MacOwan, the 
Government Lohinist of Cape Town. Game is being preserved iu 
the Government forests, the former large drives by natives, in 
which every thing living was slaughtered, having been stopped, 
and attemj)t8 to introduce trout are being made, Sahno fario 
Anaoniiy which has succeeded well in Australia to he first tried. 

Mr. Hutchins states that Australian Jurrab seed costs only 1«. 
per ounce, and is cheaper than sneeze-wood seed, whilst the Jarrali 
grows faster than .sneeze-wood, and Austialian gums and wattles 
thrive on the east coast of the Colony with a dry warm winter and 
damp semi-tro]>ical summer. 

The stone pine has failed here, whilst Quercua Suber and Caata^ 
nea veaca are being propagated successfully and Buxaa aempervirena 
from layers. 

W e also rend that in the Cathcart mountains some deodars from 
Grahamstown have been planted and are growing vigorously. 

There is no general financial statement for the ( 'ape Forests, but 
it is evident from the report before us that much useful work is 
being done. 

FORESTRY IN THE STRAITS SETTLEMENTS.* 

The Forest Reserves in the Straits Settlements are of the follow- 
ing classes : — 

* Amiwd Report on the Forest Deportment in the Btnits Bettlementi for the 
yeu 188G, by N. CoAtley, F.L.B. 
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Heflenres for supply of fuel and small building material to the 
towns. 

Coast reserves for fuel. 

Reserves for protection of streams, mountain crests and for yield 
of timber. 

The total area of the reserves is as follows : — 


Singapore,... 

Malacca, ... 

Penang, ... 

Total. 


AcroB. Under timber, 

AcroR. 

11,544 of which G,212 
22,321 „ 15,700 

6,633 „ 5,415 


42,698 „ 27,827 


It is also stated that about 29,000 acres of forest land remain to 
be demarcated in Malacca, which will bring up the reserved area 
to i^^th of that of the Settlement. 

It would bo intorodtiiig to know what proportion of the area 
of Penang and Singapore has been reserved. 

We read that all the reserves have been demarcated by eight 
feet paths, and most of them have been surveyed, so that the per- 
manency of thoir reservation for the public may now be considered 
as secure. 

There are only a few private rights within the reserves, those 
consist of holdings, which are to be purchased in Singapore, but 
in the other States we read that, several Malay families possess 
rights to remove fruit and small timber over restricted areas, and 
Mr. Cantloy does not suggest how these rights are to be provided 
for, or disposed of. 

Long forest experience in other countries has proved the ne- 
cessity of settling such questions on an equitable basis, with the 
least p>ossible delay, as the value of prescriptive rights is apt to 
increase considerably with the progress of civilization. 

Regular beats for Forest guards have been established, each 
man in Singapore having 577 acres to protect, and 3 miles of 
boundary to keep in order and 2 miles of water frontage requir- 
ing patrol in a boat. In Muiucca the average charge is 2,232 
acres, in Penang the extenUof the beats is not given. 

Several arrests for forest offences were made, and fines to the 
extent of Rs. 261 inflicted by the Magistrates. 

The fire lines in Singapore kept out nearly all external fires, 
which raged everywhere throughout the open country. 

In Penang the reserves were completely protected, but we see 
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nothing recorded on the subject of fire protection as regards 
Malacca. 

The results of the few years’ protection of natural reproduction 
is most encouraging, seedlings appearing whore there were no 
traces of them before. 

A good deal of planting was undertaken in Singapore of mis- 
cellaneous species, such as teak, mahogany, casuarina, eng, Lager^ 
atromia and others, and the cost was Its. 20 per acre, including 
nursery charges. 

Little is said to he required in Malacca beyond the introduction 
of Gutta Percha and other trees yielding valuable products into 
reserves, from whence timber could only with difiiculty bo ex- 
ported. 

Mahogany is said to do well in Malacca. All scientific botanic 
work has been entrusted to the Forest Department, the herbarium, 
economic garden, (fee. In Penang, the nurseries are at ditferent 
altitudes, one in the plain, one at 1,900 feet, and one at 2,550 feet 
elevation respectively. 

At 1,900 feet, figs, peaches, olives and oranges thrive, and apple 
trees have borne, fruit. Mr. Cantloy very rightly remarks that a 
simple Forest Ordinance is required, and that it is but fair to the 
public and to the Forest Department that clear and simple rules 
^or guidance should be authorised by law. 

Wo agree with Mr. Cantley that forest conservancy has now 
been firmly established in the Straits, and it remains for the De- 
partment, if poN.siblo, to make itself self-supporting by taking pecu- 
niary credit for the timber and produce buj)pliod to other Govern- 
ment Departments. 

We look forward shortly to the preparation of Working PlanB 
to secure the sustained yield and improvement of the forests, and 
we append the following summary of a good year’s work, which 
has been very clearly described in the report before us : — 

**Area demarcated, 16,117 acres; length of boundary line opened, 
100 miles; maintained of previous years’ demarcation, 95 miles; total 
length of boundary and coast line now under protection, 254 miles ; area 
protected, 42,708 acres; average per watchman employed, 1,256 acres; 
coat of protection per acre, 6 cents ; area planted, 88 acres ; area weeded, 
104 acres ; cost of planting per acre, $20 ; number of plants propagated 
about 100,000 ; planted, 65,000 ; herbarium specimens collected, 8,000 ; 
quantity of seed collected, 200 lbs. ; number of kinds of seeds received, 
250; number of proseoutiouB, 18; coavictions, 16; amount of fines im- 
posed, $281.” 
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The Timbbb Acts (Ireland) Amendment Biu,.— In the House 
of Lords on Monday last the Earl Oadogan moved the second 
reading of the Timber Acts (Ireland) Amendment Bill, and said 
that its object was to embody all the Acts passed since 1781'J for the 
encouragement of the planting of trees in Ireland in one Act, and 
to extend the benefits of those Acts to shitutory tenants in that 
country. By the Act of 1783 it was enacted that persons hold- 
ing leases for lives renewable for ever should have a right to all 
trees planted by them, and subsequent Acts on the same subject 
had extended the right to tenants holding for lesser terms. It 
was now proposed to extend the benefits of those Acts to statutory 
tenants in Ireland and to those holding under leases of not less 
than 31 years. A memorandum of the Bill had been circulated 
stating its objects and its effect. He begged to move the second 
reading of the Bill. 

The Marquis of Waterford was afraid that the memorandum of 
the Bill which had been circulated was not quite accurate. He 
•thought that it was most undesirable to embody in such a measure 
as this a number of Acts of Parliament which had been passed in 
the last century, the effect of which it would puzzle even a lawyer 
to ascertain. It might some day be discovered that some of those 
Acts contained germs of a very formidable character. He sug- 
gested that instead of those Acts being embodied in the present 
measure the Bill should only embody in it the Act of 1783. (Hear, 
hear.) 

Lord Inchiquin did not think that there was much harm in the 
Bill, and oertainly, if the memorandum were accurate, there could 
not be much objection to it. He suggested that all the former 
Acts dealing with the subject should be repealed, and a simple 
measure introduced for the purpose of carrying out the objects 
now sought to be attained. He thought that the best course to 
adopt would be for the noble lord to consent to recast his BiL 

Lord Fitzgerald agreed that it was wholly unnecessary to incor- 
porate all the different Acts on the subject iu this Bill, which 
would merely lead to confusion. In consideratioD of the difficulty 
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of the pointfl raised, he had intended to suggest that the Committee 
stage of the measure should be postponifl until after Whitsuntide. 
If this Bill passed, the rights given should be surrounded with suf- 
ficient safeguards. He could not, however, avoid expressing the 
opinion that legislation of this kind always terminated in paring off 
some right of the landlords. 

The Marquis of Salisbury said that the noble and learned lord 
had expressed such admirable sentiments as to the attempt to pare 
down the rights of the landlords, that he could only regret that he 
was not equally sensitive on the subject when matters far different 
from the value of oak trees were under discussion. 

Lord Fitzgerald — I was not in the House. 

The Marquis of Salisbury said that was another cause of regret. 
During the course of the debate it had appeared that the actual 
bearings of the Bill were not thoroughly understood, and it had 
excited considerable disquietude in the minds of many of his noble 
friends behind him. It would, therefore, be reasonable to put off 
Committee on the Bill until after Whitsuntide, which would, he 
hoped, allow sufiicient time for the examination of the Bill, and 
enable noble lords to ascertain that it was a harmless measure. 

The Lord Chancellor wished to say that no new rights were con- 
ferred by the Bill. The new right created was simply the right 
which existed under the Timber Acts now in force. 

After a few words from Earl Cadogan, the Bill was read a 
second time.— Ttwi/ier Trades Journal, 


PIGEONS HATCHING OUT A CHICKEN. 

My son, wanting some pigeons’ eggs to put in his collection, took 
two eggs from under one of his pigeons ; afterwards thinking that 
the pigeons seemed very miserable, he put into the nest the egg of 
a Brahma fowl ; 19 days afterwards the chick was hatched, and 
the pigeons were very much astonished when the chick got out of 
the nt»t and ran al^ut, it was a strong healthy bird, and is now 
going about with a batch brought out by a hen ; and is doing 
well. 

A knowledge that this can be done might be of use In a person 
who has pigeons, and hen’s eggs, that he would like hatch^, but 
Lm not at tbs time a hen ready. 


A. C. 
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THE PROPOSED SCHOOL OF FORESTRY AT EDIN- 
BURGfH.* 

My friend, Dr. Hugh Cleghorn, your late President, has done 
mo the groat honour of^ suggesting that I should deliver on ad- 
dress to the members of the Royal Scottish Arboriculturul Society 
at this year’s annual meeting. Unfortunately, 1 am unable to be 
present, and I therefore thankfully avail myself of my friend’e 
oflFor, to read at the meeting a few words which I desire to address 
to the Society. First of all, I wish to express the great satisfac- 
tion which my position as an honorary member of the Royal 
Scottish Arboricultural Society affords me. This great honour 
was conferred upon me fifteen years ago, while I was holding the 
position of Inspector General of Forests to the Gofbrnment of. 
India. At that time it was very gratifying, and I may Jirnly say, 
it was a source of great comfort, under circumstances which were 
unusually difficult and by no means always pleasant, to find that 
my labours in the cause of Forestry were appreciated and recog- 
nised by the foresters of Scotland. 

I have said that the circumstances under which I worked in 
India were difficult. You are all aware that India has a civilisa- 
tion much older than the greater part of Europe ; that, while our 
anoestpra, Jtwo thousand years ago, were leading a roaming Hfe in 
the woods, living upon the game they caught, without fields and 
fixed hahitationa, a large portion of India was, and had lohg been, 
an open, U|ibly cultivated country, governed by poWerkd kings, 
with large cities, temples, and palaces, the inhabitants qf which 

* By Sir D. Urandit, K.CLE^ late luepector Oeseral of Foreita tn the Oorero* 
nient of India. Beprinted from the ** Fitceedlnga of the fioyal Bcottisb ArboAeoiib 

tmal Soeicty/’ Jnly 1867. 
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an elaborate aystem of laws, a system of religion, and a literature 
rich in poetry. You are also aware that the civilisation of the 
West, although it commenced at a much later penod, has in most 
respects overtaken and far outrun the ancient civilisation of the 
East. 

When, about thirty years ago, we commenced to take action, in 
a methodical manner, to place the management of forests in India 
upon a satisfactory footing, we were confronted with difficulties of 
a peculiar kind. You have all been accustomed in Scotland, from 
your early youth, to regard the proprietary rights in waste and 
forest to be as clear and settled as the proprietary rights in fields 
and gardens. The boundaries of estates over heath and moorland 
ate as well defined as where they run between farms and houses. 
In India, on the other hand, the proprietary rights in forest and 
waste-land had not developed to the same extent as the rights in the 
cultivated area. In most parts of the country, whether the rulers 
were Hindus, Buddhists, or Muhammadans, the prevailing idea was 
that the forest and waste belonged to the ruling power. This idea, 
however, was by no moans general. In some provinces, noblemen 
and other large proprietors had, in course of time, appropriated all 
the waste-land and forest ; and in other districts, where the sys- 
tem of village communities had become fully developed, the waste 
and forest, and sometimes a part of the cultivated lands also, were 
regarded as the joint property of the village community. Hence 
there was in many cases great uncertainty regarding the first and 
fundaments question, wfio is the proprietor of the forests ? And 
the difficulty was increased by the existence of what are called 
“ rights of user ” in the forests — viz,, the rights which the inhabi- 
tants of the neighbouring villages had exercised from time im- 
memorial to cut firewood and timber, to collect grass and other 
forest produce, and to graze their cattle in the forests. Similar 
rights of user, as you are all aware, are found, not only in India, 
but in many forest lands of Europe. In the New Forest, for in- 
stance, the largest of the British Crown forests, the Crown has 
unrestricted proprietary rights in a small part of the area, while 
of the remainder a portion only may at one time be enclosed and 
planted, the same being thrown open to pasture and the exercise 
of other rights by the commoners when another area is enclosed. 

The British Government in India, as the guardian of public in- 
terests, could not any longer delay action in tiie matter. It had 
become apparent to all thoughtful observers that the long period 
of peace and quiet, brought about by the consolidation of the Brit^ 
ish power in India, had stimulated the process of clearing the for- 
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ests for cultivation, so that everywhere forest was disappeatin^ 
to tnake room for fields. This steady inorease of cnltivaltioii was 
the necessary coilwqiienoe of the just and good government wifich 
India had enjoyed under British rule. At the same titoe, the ceri- 
sumption of timber was augmented, and the destruction df the for- 
ests was intensified by the construction of railways, the huilding 
of roads, bridges, and canals ; by the erection of public buildings 
throughout the country, the growth of the export trade and of ma- 
nufacturing industries, and by the steadily increasing well-being of 
all classes. Where the forests had not been cleared to make way 
for the plough, most, and in many places all, accessible timber fit 
to be used was cut and brought away, to be consumed as fuel and 
charcoal, to bo used for shipbuilding, for railway sleepers, or for 
house-building. The gradual disappearance of the forests, and the 
deterioration of those which remained, became alarming, and it 
began gradually to be acknowledged that action roust bo taken in 
the nmtter. The Indian forest question had been brought before 
the British Association for the advancement of Science, at the 
Edinburgh meeting of 1850, and a committee had been appointed by 
that meeting to study the question, and to submit a report. Of the 
members of that Committee, two are still alive — your late Presi- 
dent, Dr. Hugh Cleghorn, and General (then Captain) Richard 
Strachey, the distinguished President of the Royal Geographical 
Society, who, while Secretary to the Government of India, has 
done more than any one to pave the way for a good organisation 
of the forest business. Upon Dr. Cleghorn devolved the duty of 
writing the Report, which was submitted to the meetiirg of the 
British Association in 1851. 

Previous to this, action had commenced in India in different 
places. In 1842, Mr. Oonolly, the Collector of the district, com- 
menced the n^agnificent teak plantations of Nilambur in Malabar, 
which for many years were in charge of u valued member of your 
Society, John Ferguson, of whose death last year I was grieved to 
hear. In 1847, General (then Captain) Frederick Cotton drew 
the attention of the Government of Madras to the Anamalai teak 
forests, and on his recommendation Lieutenant (now General) 
James Michael, Companion of the Star of India and an honorary 
memhar of your Society, was appointed, in 1848, to conduct the 
timber operations in those forests. About the same time Dr. Oleg- 
hom, then Civil Surgeon of Shimoga in Hfysore, had represented 
to the civil authorities of that State the evils resulting from the 
wholesBle destruction of the forests through the Bhifdng ht ih/ n 
cultivation, by cuttiug«and burning the forett, and ft was niBiii^y 
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4 >wing to his persistent representations that this wasteful system of 
cultivation was put a stop to in Mysore. In the Bombay Presi- 
dency« the late Dr. Gibson was appointed Conservator of Forests 
in 1847, and in the Tenasserim province of Burma, which had be- 
come British territory in 1826, repeated, but at that time mostly 
ineffectual, attempts had been made to secure the protection of the 
teak forests. All these are weU-known facts, and they have on 
several occasions been brought before your Society. What is not 
so well known is, that when it became necessary to reduce these 
detached efforts to a regular system, so as to secure lasting bene- 
fits to the country, the main difficulty was the uncertainty that ex- 
isted regarding the proprietary rights over the forest ranges of 
India. The solution of this difficulty, you will readily understand, 
lies at the root of all good forest management. 

After Dr. Cleghorn had for a series of years worked hard as 
Conservator of Forests of the Madras Presidency, he was called to 
report upon the forests in the Punjab, which province, as you 
know, occupies the extreme north-west corner of India. While ho 
was engaged in finishing this duty, we were together at Simla 
during the summer months of 1863, and he then clearly and fully 
explained to me the state of the forest business in the Madras Pre- 
sidency. After discussing the question in all its aspects, we came 
to the conclusion, that what was wanted there, as well as in other 
provinces, was to demareato the State and village forests ; that is, 
after careful local inquiry, to define the boundaries of the forest 
areas over which the Shite, the village communities, and private 
landowners held proprietary rights. Our views we embodied in a 
joint-memorandum, and this document was submitted to the Gov- 
ernment of Madras. Active measures had at that time been taken 
in this jdirection in several provinces — foremost in the Central 
Provinces, under Sir Richard Temple, then the Chief Commission- 
er of that territory, who, most of you will remember, in October 
1881, gave to your Society a most interesting account of forest 
conservancy in India. In the Presidency of Madras, however, un- 
fortunately the necessity of action in this direction was not at that 
time recognised ; and it was not until 1882, when, at the close of 
my Indian career, I was deputed to Madras by the Government of 
India, that a Forest law was passed, and that action in the right 
direction, on the lines of the joint-memorandum submitted by Dr. 
Cleghorn and myself in 1863, was commenced on a sufficiently 
large scale. This happy result — the importance of which for the 
welfare of the people of Southern India cannot be overrated — was 
aocomplished by your distinguished countryman, Sir Mountstuart 
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Elphinstone Grant Duff, who at that time was the Governor of the 
Southern Presidency. 

What I have said regarding tho peculiar difficulties in this 
respect of forest administration in India, 1 intend should serve as 
an introduction to the main subject of my present address. My 
wish is, on the present occasion, to submit to your Society the 
views which 1 have formed regarding the proposal to establish a 
Forest School in Scotland, a proposal which 1 desire at the outset 
to state has my warmest sympathy. What had to he done in 
India, before the Government could undertake measures for the 
permanent good management of the forests, was first to determine 
which areas were the property of the State ; and secondly, to free 
tlieso areas of the customary rights of user with which they were 
burdened, or whore this was not feasible, to define the extent of 
such rights, and to regulate the oxorciso of them. This work, 
which you will admit was indispensable, is in progress in most 
districts of the vast British Empire, and though it is and must be 
carried out to a great extent by the Civil and Judicial officers of 
Government, yet it cannot be accomplished without the co-opera- 
tion of tho Forest officers. Hence you will un<lerstand that these 
gentlemen have to deal with questions altogether different from 
those with w'hich wood-managers and foresters have to deal in 
{Scotland. And in other respects also the work of a Forest officer 
in India is very different from that of foresters in Europe. 

In the excellent lecture on the Forests of India to which I 
have already adverted, Sir liichard Temple gave you a true and 
lively account of tho forest fires, which in most districts of India 
are, and have from time immemorial been, an annual occurrence. 
The season of spring, when the awakening of tho vegetation in 
Europe gladdens the hearts of men, in most parts of India is the 
hottest time of the year. No rain, no dew, — the trees in most 
forests leafless, — grass, herbage, and everything else dried up by 
parching winds, and by the uninterrupted and relentless power of 
a fierce and burning sun. The smallest spark suffices to light a 
fire, which spreads over the grass lands and forests of entire 
districts. The great injury which these fires do to forests in 
India, has on several occasions been explained to your Society, 
and I shall not dwell upon this subject on the present occasion. 
It was mainly through the exertions of one of my old colleagues, 
Colonel Pearson, whose name in connection with the Indian 
F orest Service is familiar to you, that the first effective action on 
a large scale for the suppression of these fires was taken in the 
Central Provinces in 1864, where at that time he was Conservator 
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of Forests. The meesures tq protect the forests against these 
annual fires form an important and often very difficult part of a 
Forest officer’s duty in most provinces of India. This work, 
which daring the hot season is extremely laborious and trying to 
healthy is happily not needed in Scotland. Again, in the drier 
districts of India one of the chief aims of forest management is 
to increase the supply of fodder for cattle, particularly during 
seasons of drought. But time presses : 1 must be satisfied with a 
hare xneniion of this most important feature of Indian Forestry, 
and must give up the idea of entering further into this branch of 
the subject. 

The main point of diffirrence between the work of a forester in 
Scotland and that of a Forest officer in India, consists in the vast 
area of the Indian forests, and in the magnitude of the o|»erations 
involved in the management of these estates. Yon are aware 
that those forests in British Indian Empire, which are the 
property of the State, and which have been either freed of 
oufitomary rights of user, or in which these rights have been 
defined and settled, are called reserved State forests.” There 
are other forests, over which the Government exercises a certain 
control, more or less effective according to circumstances, but on 
the present occasion I shall limit myself to the reserved forests. 
Well, their area, according to official documents, on the 1st April, 
1885, amounted to nearly 50,000 square miles, or 32 millions of 
acres, all the property of Government, and managed by Govern- 
ment officers. You will at once understand that for the protection 
and management of so largo an area, a very large staff of officers, 
numbering many thousands, are employed, and that nearly the 
whole of these are and must as a matter of course be Natives of 
Indio. Among these again there are, as you can readily imagine, 
superior and subordinate officers, and in order to give candidates 
for the superior Native forest service the needful professional 
education, a Forest School was established in 1878 at Dehra DiUn in 
Northern India. Of this Forest School I am glad to see you have 
in the last volnme of your ** Transactions ” an excellent account 
by Colonel F. Bailey of the Royal Engineers, who, after having 
organised the Indian Forest Survey, beoame the first Director of 
the School, and Conservator of the extensive forests attached to 
it for the practical instruction of the students. At this school, my 
former colleagues tell me, there are now about 60 young men from 
all parts of British India, Hindus, Muhammadans, Buddhists from 
Burma, and Native Christians. Only a comparatively small num-^ 
bar of the highest appointments are filled* by men sent out an- 
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nufdly by Her Majesty’s Secretary of State for India. The num- 
ber of these appointments is, I am informed, now about 170, 
and it is not intended considerably to increase it. Although these 
officers sent out from home are on arrival in India, in the first in- 
stanoo employed in subordinate positions, yet when they have be- 
come familiar with the language and the peculiar work in India, 
they are destined to fill the highest appointments. Hence a most 
important part of their work consists in directing a large staff of 
subordinate officers. From among them are selected the chief 
Forest officers in the different provinces, the officers charged with 
the preparation of working plans, and the Professors of the Forest 
School. With them rests, and must generally rest, the initiative 
in professional matters, and any mistakes made by them may have 
a far reaching and very mischievous effect. You will readily 
understancf that they ought to be picked men, thoroughly familiar 
with the soienoe and practice of forest management in Europe, 
and with the experience gained in forest administration in those 
countries, where it is best understood, and where it exists on a large 
scale analogous to what we find in India. 

Now I will direct your attention to the manner in which forest 
business is managed on the (loatincnt of Europe. In the kingdom 
of Prussia, for instance, the area of the State forests alone amounts 
to 6,600,000 acres. More than twice this area is in the hands of 
towns, villages, public corporations, and private individuals. The 
whole of the large forest area of Prussia, — upwards of 22,000,000 
acres, — is managed on a regular system, with the object of main- 
taining a uniform annual yiold in wood, timber, and other forest 
produoQ, the amount of which over a large portion of the area is 
slowly inoreasing every year, as the result of the steady improve- 
ment which takes place in the oondition, and, eonsequently, in the 
productive powers of the forests. The number of the superior offir* 
oers entrusted with the management of the Prussian State Forests 
is 807. As regards their duties, they corrospond in India to the 
superior Native staff, who receive their professional education at 
Dehra Ddn, and the staff recruited by the officers whom the Seore- 
tary of State for India sends out. The professional education of 
the superior Prussian Forest officere is organized thus : After 
passing the olosiug examination at one of the large German public 
schools, the candidates go through a practical apprenticeship of one 
year in one of the State forest districts, and af^ studying for two 
years at a forest school, and one year at a niiiyer8ity,,they may pre- 
sent themselves for their first examination, which, like aU others for 
^te service in Prussia, is a pass, and not a competitive examiaa- 
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tion. A high standard is fixed, which must be attained. The next 
step is to spend two jears in practical work in several forest dis- 
tricts, after completing which the candidate presents himself for his 
second or final examination, which, like the first, includes all 
branches of forestry, the questions asked having, however, more 
special reference to the actual requirements of the service, than 
was the case at the first examination. The closing examination 
at the public school is generally passed at the age of 19, so that, 
allowing one year for military service, and six months for the two 
examinations and the unavoidable delay connected ttierewith, the 
candidate will have attained the age of 26 or 27 by the time ho has 
passed the final examination. He then receives the designation of 
Forst Assessor, and is eligible for employment in the State forest 
service. Government, however, is in no way obliged to find em- 
ployment for passed candidates, and as a matter of fact, Tew obtain 
a permanent appointment in the lowest grade of the superior Staff, 
which is that of Oberfdrstor, before they are considerably past the 
ago of 30, while those who do not find such employment seek 
appointments in forests belonging to towns and villages, to public 
corporations, or private proprietors. In other Gorman States 
the arrangements are similar to those just described. There aro 
local peculiarities, but the principle is the same ; everywhere a 
thorough and prolonged professional training, partly practical, 
partly theoretical, is required of candidates for the superior State 
forest service. 

I do not apologise for claiming your attention so long for the 
organisation of the Forest Service in Germany. You will present- 
ly see that it has a direct bearing upon subjects in which you are 
specially interested. My experience has taught me, that young 
Englishmen, Scotsmen, or Irishmen are, by constitution and habits, 
admirably fitted to make first-rate Forest oflScers. Nevertheless, 
on the first occasion, when 1 had an opportunity of carrying the 
point, which 1 long had in view, I requested the Government to 
permit me to select two German Forest officers for service in India, 
who had passed all examinations for the superior State forest service. 
This was in 1866. I took the greatest possible pains in this busi- 
ness, was favoured by circumstances, and was most fortunate in my 
selection. What I wanted were men as young as possible, who had 
Bucoessfully passed the prescribed course of professional training 
similar to that which I have just described to you. It thus hap- 
pened that they were not Prussians. Dr. SchUch, who succeeded 
me as Inspector General of Forests when I left India in 1883, was 
a native of Hesse Darmstadt ; and Mr. Ribbentrop, who is now act- 
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ing in the same appointment while Dr. Schlich is employed at 
Cooper’s Hill in starting the Forest School, at which, as yon are 
aware, candidates for the Indian Forest Department arc now edu- 
cated, was a native of the former kingdom of Hanover, which in 
] 8f)fi had jnst been annexed to Prussia* The fact that the Govern- 
ment of India have selected these two men for the important ap- 
pointments which they now hold, and that for these appointments 
they have been preferred to many Forest officers in India of groat 
ability and experience, shows, that the thorough professional train- 
ing which Dr. Schlich and Mr. Ribbentrop had received in their own 
country, had been most useful to them in India, and that its value 
has been fully recognised by Government. It is, as you may 
readily imagine, a source of great satisfaction to state these facts to 
you, and I venture to hope, that some day it will be carefully oonsid- 
ered, whether those Indian Forest officers, who are destined for the 
highest appointments in that country, ought not to receive a pro- 
fessional education as thorough as the candidates destined for the 
superior staff of the Prussian forest service. The time allotted to 
their studios at Cooper’s Hill is two years, while the time allotted to 
their professional studios under former arrangements on the Conti- 
nent of Europe was two years and eight months only. The time 
was not fixed so short because that was considered as sufficient, hut 
because it was and is not, I believe, at present deemed possible to 
assign a longer period or to organise the whole business in a differ- 
ent manner. The professional education of Forest officers in Ger- 
many has not always been as elaborate and as prolonged as it is at 
present. In every country these are matters of gradual growth. 

But good and really effective forest management is of vital impor- 
tance for the welfare of the people of India. We, all of us, who 
had anything to do with the growth of forestry in that country, 
started with the provision of a lasting and, il‘ possible, steadily- 
increasing supply of timber, wood, hark, and other forest produce 
as the aim and object of forest management, and, in addition, we 
hoped that by improving the forests on the hills the water-supply 
for irrigation would he better regulated, that inundations and the 
silting up of rivers would be diminished, and the like. At a later 
period experience taught us that in certain parts of India, the 
sufferings caused by drought and famine might be somewhat mitiga- 
ted by increasing the production of cattle fodder in the forests. 
And within the last few months it has been established beyond 
doubt, that in the Central Provinces the protection of the forests 
has already had an appreciable influence upon the rainfall. This 
had long been hoped for by enthnsiastic foresters in India, but 
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there was no proof for it. This proof has now been obtained, 
and I may add that I owe this most important information to the 
highept living authority on the subject, — to my friend, Mr. H. F. 
Blanford, the Meteorological Reporter to the Government of 
India. Deficient rainfall means famine in India, and we may 
therefore hope that the improvement of forests on a sufficiently 
large scale in certain parts of the country will to some extent tend 
to diminish the risk of drought and famine. 

You will readily understand that with these important interests 
at stake, every effort ought to be made to steadily improve the pro- 
fessional training of the Forest officers sent out to India from Great 
Britain. I shall not enter further into this subject, which, though 
of paramount importance to India, is not of such special interest for 
the members of your Society. But what I desire to say is this, 
that the requirements of wood-managers and foresters in Scotland 
are entirely different from the requirements of Indian Forest officers. 
It does not follow that in sjiecial cases, foresters, who in Scotland 
have learnt their profession in the empirical manner hitherto cus- 
tomary, could not work their way up to the higher ranks of the 
Indian Forest Service. There have been many instances in India 
which show that under the guidance of good officers, and other- 
wise under favourable circumstances, men can make up, by means 
of industrious study, and of steady hard work, for their deficient 
professional education at the outset. Indeed, as explained to you 
in Colonel Bailey's excellent paper on the Indian Forest School, 
to which I have already adverted, the bulk of the work in the first 
organisation of Indian forest business was successfully accomplished 
hy men who had not received any special professional training. 
This, however, was in the beginning, when forest work in India 
had more of an administrative than of a professional character. 

As further progress is made, this will change, and new problems 
of a professional character will present themselves, which will tax 
to the utmost the special knowledge and the skill of the forester in 
India. 

My advice in this matter is, to keep the two undertakings 
entirely distinct, the elaborate professional and scientific training 
of those who aspire to appointments in the superior forest staff 
of India, and the establishment of forest schools for wood-mana- 
gers and foresters in Scotland, England, and Ireland. In Prussia 
and other countries of the Continent of Europe, the State is the 
largest forest proprietor ; moreover, it is justly held to be the duty 
of the State to watch over the good management of the forests 
which belong to towns, villages, and public corporations. In 
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these countries, therefore, it clearly is the business of the State 
to organise the system of forest instruction. It is different in 
Great Britain, "where, out of a total area under timber of about 
2,800,000 acres, the Crown has only about 100,000 acres, while 
the rest belongs to private proprietors. In the United Kingdom 
the condition of things is similar to that which exists in some 
parts of Austria, notably in Bohemia and Moravia, where the 
large forest proprietors have formed two Associations for the pur- 
pose of providing professional education for young men, who 
desire to enter their service as wood-managers or foresters. The 
professional education for the Stiile forest service in Austria was 
considered too high and too ex]>onj>ive for the requirements of 
these private estates ; the proprietors therefore determined to 
help themselves. The Bohemian school at Weisswasser was estab- 
lished in 1855 ; students are required to pass through a middle 
class school, and to serve a practical apprenticeship of twelve 
months, after which the course of studios at the school occupies 
two years, A forest district of 2,900 acres, the property of Count 
Waldstein Wartonberg, is attached to the school, and placed under 
the control of the Director for purposes of practical instruction. 
The Director, Chevalier Fiscali, is a distinguished forester, and 
under him is a staff of five professors, one for those branches of 
forestry not taught by the Director himself, one for mathematics 
and surveying, two for natural sciences, and one for drawing and 
book-keeping. Eulenberg, the school maintained by the Associa- 
tion of Forest Proprietors of Moravia and (Austrian) Silesia, was 
founded in 1851, and has a similar organisation. No fees are paid 
by sons of foresters. 

Ever since I heard of the plan to establish a forest school in 
Scotland, I have been of opinion, and have given expression to 
this opinion whenever 1 have had and opportunity, that as soon 
as the desire gains ground among proprietors in Scotland to obtain 
for their estates the services of wood-managers and foresters who 
have received a more systematic professional training than is 
attainable at present, they will find the needful means and take 
the needftd steps for the establishment of a forest school. It 
clearly is their interest to increase the annual yield, and to im- 
prove the productive powers, which means the capital value, of 
their estates. These ends may to some extent be accomplished 
by a more systematic management of their woodlands, and this 
again will doubtless be promoted by giving to foresters a more 
systematic training in their profession than they receive at pre- 
sent. 1 am, however, fully aware, that there are two circum- 
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stances which, to some extent, may impede the speedy accomplish- 
ment of this idea — the low price of timber, and the very high 
rent at present obtained by the letting of grouse moors and deer 
forests. Of these two circumstances, however, the members of 
this Society are much better able to judge than I am, and I do 
not therefore attempt to discuss them. 

The natural and proper thing in the present case, is for the pro- 
prietors to take action on their own account. Should this, how- 
ever, not be the case, and should the Royal Scottish Arboricultural 
Society feel themselves strong enough to take the initiative in such 
an undertaking, this would be an excellent and most important 
step in the great and good work which your Society has steadily 
pursued since its formation in 1854. Your aim from the com- 
mencement has been, to raise forestry in Scotland to the dignity of 
a profession. Your “ Transactions,” the prize essays published by 
your Society, the excursions to instructive forest districts, the 
great International Forestry Exhibition at Edinburgh, and the 
lectures delivered under the auspices of your Society, have all been 
important 8te{)S in the same direction, if the Royal Scottish 
Arboricultural Society should find itself to bo in a position to take 
the lead in this great movement, the large landed proprietors 
might perhaps afterwards be disposed to take up the scheme and 
to work it out on their own account. Something of this kind 
happened at AYeisswaSher, which was at first established by the 
Bohemian Forest Society, and which was thus continucjd until 
18(52, when the forest proprietors of the piovinco took over the 
institution. 

In whatever manner the scheme of establishing a forest school 
for the professional training of wood-managers and foresters may 
be accomplished, I desire to assure you of my hearty sympathy in 
the undertaking. In some excellent remarks, headed, “How to 
make the most of the Excursions arranged by the Society,” your 
honorary moniber, William M‘Corquodale — with whom in 1865 I 
spent a delightful and most instrnctive day in the woods of Scone 
Palace, near Perth — ^justly drew attention to the advantage of an 
accurate study of the methods of forestry practised on various es- 
tates. Much, very much, of the highest interest to the forester, 
may be seen and learned in the Scottish woodlands. Different 
methods of forestry have been practised under widely different cir- 
oumstances, in some cases with marked success, while in other 
cases then have been failures. A forest school, if the teaching is of 
the proper kind, will contribute much to a better understanding of 
the circumstances which have led to success in the one case and to 
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failnre in the other. The students will bd taught to observe accu- 
rately, to combine their own observations with the theoretical 
knowledge they have acquired, and this will eventually enable them 
to draw correct conclusions from the facts which they have observ- 
ed. The school, if well directed, ought to become a centre of 
scientific research, the results of which will contribute much to- 
wards a more successful management of the woodlands. The 
foresters trained at the school will not only be more efficient in their 
work, hut — and this is of very great importance — the hotter they 
learn to understand the connection, as worked out by science, be- 
tween cause and effect in the life of trees and shrubs, the greater 
will be their enthusiastic attachment to their profession. True, 
healthy, enthu‘<iastic attachment to one’s profession is a blessing in 
the life of a young man, the value of which it is difficult to over- 
rate. When the time for action comes in the matter of the Scot- 
tish Forest School, 1 shall deem it an honour and a pleasure, if it 
should be desired, and if circumstances should permit, to help with 
my advice, and some day, perhaps, to explain to the students some 
of the conclusions which I have formed as the result of many years’ 
study of trees and shrubs in different counlries. 


ANNUAL MEETING OF THE AMERICAN FORESTRY 
CONGRESS. 

(^Continued from patja 414). 


Second Day’s Proceedings — (continued), 

‘‘ Forest Cultivation for Profit ” was the subject of a well-pre- 
pared paper read by Hon. Manin Conrad, of Chicago, which is 
here given in full : — 

I have accepted with much pleasure, the invitation to address you on 
that department of Forestry which more partioalarly concerns the pre- 
sent and fntnre supply of timber required for the manufacture of farm 
machinery and wagons, because I feel that timber culture is not ordina- 
rily a snbject of such popular attention as it deserves to be. 

My own observations during twenty years of experience in the wagon 
business have inclnded in their scope the great problem which to-day 
confronts ite chief ally, the lumber interest. 1 need hardly say that I 
have noted with much solioitnde the wholesale destruction of onr forests 
in all parts of the United Btates. 1 nse the word destruction,” ad- 
visedly, and in its fnllest sense ; beoanse the removal of timber for actual 
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DM, is but a fraction of the evil oanses now at work npon onr wood- 
landi— while wantonnesa and rapacity are doing their worst in this war 
of extermination. Even the farmer, eager for quick returns, relentlessly 
uproots the last sapling that the ground may be sown with grain, not 
thinking of how he is robbing future generations of their just heritage. 

In ever- widening circles does this destruction spread over the land. 
It is but a few years ago that Chicago drew the bulk of its whiiewood 
supply from the State of Michigan— while to-day, that great timber State, 
in common with ourselves, draws upon Tennessee and other southern 
districts for this valuable wood. Oak, at that time, was so abundant 
that it could not be profitably shipped by rail to Chicago from outside a 
radius of a hundred miles ; whereas, to-day, Arkansas and even Missis- 
sippi are represented in the oak supply of the Chicago yards. Black- 
walnut and live-oak are already practically extinct — but long before the 
culmination of this ominous result, even as far back as 1868— the Hon. 
T. M. Edmunds in his report to the U. 8. Department of Agriculture, 
foresaw a complete extinction of all timber resources of the United 
States in about 50 years. This threatened loss alone should demand 
prompt measures of restraint ; but the disasters that we invite, through 
the climatic changes that must follow our imprudence, are appalling 
enough to justify the gravest fears. 

It is not my purpose to introduce here any lurid pictures of calamities 
in store for us — as better pens than mine, guided by the hands of science, 
have already enlightened us as to the probable course of events if the 
present conditions are allowed to continue. The note of alarm has been 
sounded long ago, and the stormy floods of the Mississippi and the Ohio 
have re-echoed it with terrific emphasis. 

In proof of the enormous climatic changes that can result from such 
a cause, I may mention that we have an actual demonstration of the 
whole process at our very doors. 1 refer to the northern domain of our 
sister Republic of Mexico, a section whose former luxuriance of vegeta- 
tion once proclaimed it a paradise, and whose mineral wealth marked a 
brilliant page in the chronicles of the sixteenth century. This region is 
to-day a parched and torrid desert laud, treeless and waterless, in whose 
barren solitudes it would seem that few would have dared to venture. 

Yet it is a deeply significaut fact that these sunburnt valleys, not 
only around the city of Chihuahua, but also in many other parts of that 
section, should be covered with acre after acre of slag from silver ore. 
It must be borne in mind that in all this strange region there is not a 
bed of coal, and that, therefore, the extensive smelting operations that 
are evidenced by the vast fields of slag, most have required an enormons 
and also convenient, supply of wood for fuel. It follows then that at 
some distant period of the pest dense forests mast have covered thie 
land, and famished the necessary fuel, thereby completely verifying the 
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BtEtement of Bernal DIre, the soldier-historian of the Cortez tzpedition, 
that they found the region covered with luxuriant woods, verdant valleys 
and fertile plateaus. It was the treasure hunters then who followed 
these conquerors that inaugurated the destruction which has extinguished 
these forests and swept all vegetation from the face of the land. 

With nature’s sheltering mantle thus removed, the denuded earth, 
quickly yielded to the influence of an already arid climate, and the de- 
sert promptly spread over the area thus prepared for it. The noble 
forests have vanished at the touch of civilization, and with them also, 
the life-giving interchange of the clouds and the dew— the balance-wheel 
of nature’s fertility. To-day only a few scattered ruins, here and there, 
in the midst of lonely wastes of desert, are loft, to speak of their former 
beauty and grandeur. Could the explorer Cortez, and his devout his- 
torian, at this moment look upon those beautiful valleys of 350 years 
ago, viewing again the scenes of their adventure and discoveries, their 
pious catholocism might be charmed by the sight of the grand cathedral, 
with its stately towers, costing almost a round million of dollars, os well 
as the beautiful park at its doors, with its fountains, trees and luxuri- 
ance of tropical plants, maintained in this splendour, by the ever watch- 
ful, artificial care of man ; but, looking beyond this little garden spot 
they would search in vain for the Eden of primeval beauty that first met 
their wondering gaze, for their eyes would rest only upon the dreary 
desolation and ruin which their treasure-seeking followers left behind 
them. 

I do not attempt to trace the exact degree of climatic changes 
wrought in this particular instance. It is sufficieut that the connection 
from cause to effect is obvious ; and to those who have given a thought 
to the science of forestry, 1 need not repeat the immeasurable benefite 
conferred by the presence of forests ; how they equalize the humidity, 
how they furnish shelter, create springs, control the flow of rivers, and 
protect the proper moisture of the ground. On the other hand, history 
supplies instances enough of the decay of nations whose decline may be 
logically traced to the imprudent destruction of their forests, and the 
consequent disastrous and deteriorating changes in their climate. 

Fortunately, we have a prudent example before ns, in the conntriee 
of Europe, in all of which the forests are under Government guardian- 
ship, protecting them against fire as well as spoliation ; and, however 
little we may profit by this (for such a system would be a physical im- 
possibility in this country), it may at least serve to remind ns that our 
national legislation tends to the opposite direction, and that at least in- 
diioot relief conld be afforded by admitting foreign Inmber free, and 
thereby lessening that much of the drain upon onr own resources. 

Wiihoot stopping to discuss this point, it is worth while to see what 
can be done legitimately in the right direction, and to inquire if there it 
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not a chance of redeeming the eitnation by intelligent and well ilireoted 
indiridnal action, with a eufficient incentiye of personal profit to warrant 
hopes of success. If I can show that proper efforts in tree culture will 
prove profitable, and that it is a sure and valuable investment for any far- 
mer and land owner, this may be the means of forestalling evil results and 
recovering some part of what has been so wantonly destroyed. To in- 
vestigate this interesting point, I have searched many records and ex- 
hausted many tables of statistics, only to be met with a most surprising 
meagreness of practical information on the general subject. It seems 
that of late comparatively little personal knowledge of any value has 
been given to the world, and if there be any reason for this it will lie in 
the fact that the life of a matured tree far exceeds that of a man, and that 
consequently no one individual can possibly follow the complete growth 
from its germination to its natural end. All our knowledge of any given 
growth is, therefore, a series of tradition, so to say, for each authority 
can furnish but a small section of personal experience. 

In my researches I liavo consulted a great variety of authors as well 
as the very latest Government reports bearing on this special subject ; 
but, as already intimated, the practical side of the information they 
aftorded was singularly meagre and unsatisfactory. One author devotes 
a valuable number of pages to a continuous rhapsody over the ** great 
ash tree under which he played in the days of his childhood, while a 
still more pretentious writer in trying to cover his exhaustive subject. 

Trees of America,** commits the unpardonable blunder of entirely omit- 
ting all mention of the oak. That tree, which above all, from a util- 
itarian standpoint, has earned the right to be called the king of our 
forests. 

It followed, therefore, as a result of my researches, that 1 was 
compelled to fall back, in a great measure, upon my early experience 
with the trees of the forest, together with the practical knowledge of 
my later years in handling lumber as a manufacture. Before 1 present 
the tabulated results of our calculations, I will give a short description 
of the five kinds of wood used in the oonstruction of farm wagons, for in 
these five we have all the varieties that aro used in implements and all 
ontdooT machinery. 1 begin with the oak (Qusrcus). Of the 150 or 
more varieties of this tree 82 are native to this country. Of these the 
white oak ( Q. alba) is the only one in demand by wagon and carriage 
builders, and as it is at the same time the most serviceable for all mechan- 
ical purposes, I will describe only this species. 

The white oak is indigenous to the State of Illinois, and is mostly 
found on yellow loam of moderate fertility, although it also flourishes on 
our prairie soil. It matures at about an average age of 80 years, after 
whioh it gains in sise, bat with no farther improvement in quality, its 
farther growth, being a mere aocamalation of adipose, if I may use such 
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R comparison. When fallj developed the white oak is one of the largest 
and grandest of the entire forest tribe, and it is, of all the decidnons 
trees, about the most valuable for general purposes. In a wagon it fur- 
nishes the hubs, spokes, felloes and all of the running gear ezoept the 
axles and the tongue, and it takes the lead in all other branches of wood 
manufactures where special strength, solidity and durability are required, 
as in ships, car-building, cabinet ware, implements, &c., &e. The 
natural forests of this supremely useful tree are, however, rapidly disap- 
pearing, and, if only on the ground of utility, its preservation and culture 
should be our very first care. 

Next in order comes the hickory (Carya). The hickory is exclusively 
an American tree, of many varieties, one or more of the several species 
being quite common in every State of the Union. None of them, however, 
better merits |;ultivation than the shellbark, for wherever special elasti- 
city is required, as in wagon axles, carriage spokes, hammer, pick and 
tool handles, &c., it stands without an equal, and in its growth it is as 
rapid as any of its kind. The timber is heavy, hard and elastic, and is 
very durable, except when exposed to a foul or moist atmosphere, in 
which case it decays rapidly. It grows to the height of 60 or 80 feet, 
with a diameter of 2 feet, and while young is exceedingly graceful and 
ornamental, so that it might well be cultivated for its beauty alone. 
For fuel its wood is by far the best in America, and its fruit is the 
“hickory nut” of commerce. 

The “ thick shellbark ’’ must not be confused with the species just 
described. To identify the proper nut for planting I may mention that 
it is of a globular shape, somewhat flattened, nearly pointless, with a 
thin, whitish shell, and a large kernel. The nut of the ** thick shell- 
bark “ is twice as large and has a sharp point at each end, the shell is 
thick, hard and of a yellowish tinge, while the kernel is very inferior. 
The leaf of the shellbark” always consists of five leaflets, while the 
“ thick shellbark ” leaf has seven or nine. In this way the difference 
can be easily distinguished — not only in the seed, bat in the yonng 
trees as well. Hickory for timber should be grown uninterruptedly from 
the seed ; but it has been asserted that the transplanted tree will bear 
more and better quality of fruit. 

I will now pass on to the well-known ash (Fram'mus). To the manu- 
facturer of wagons and agricultural implements this valuable timber is 
of high importance. It is very durable, and unites lightness, strength 
and ‘elasticity to such a degree that no other wood could properly replace 
>t for wagon tongues, fork handles and the like. 

It exhibits also a highly ornamental finish when used in floors, fumi- 
wainsooting and interior trimming of dwellings generally. Besides 
*11 this it is of high rank simply as fnel, and for all these multifarioas 
pnrposea its consnmption has so largely increased, that the better grades 
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ire becoming very scarce and the price has advanced at least 25 per 
cent, in the lost 15 years. 1 venture to say that unless its cnltiyation is 
begun very soon, the present generation will see its last for practical uses 
ill this country. 

Indigenous to North America are the white ash, as also the black,” 

** blue ” and “ green,” but of these the white ash ” is the most valuable. 
It bears transplanting even when quite well grown, and appears to be 
quite free from insect foes, so that its cultivation would have at least 
tliese important points in its favour. 

The next in order is the tulip tree (Liriodendroii tulipifera)^ which 
belongs to the family of the magnolia, and although commonly known 
under the various names of “ white wood,” “ yellow poplars,” “ tulip 
poplar,” &c., it does not resemble the true poplar in any respect. There 
is but one species of "this genns, and it is one of the largest and iGnest 
trees of the American forests. Hough, in his ‘‘ Elements of Forestry,” 
speaks of specimens attaining a diameter of 10 feet, and a height of 
J50 feet. It is found more or less nil over the United Stutes, but chief- 
ly in the western forests wherever the climate is not too severe, and 
where the soil is deep and fertile. Its lumber, known ns “ white wood,” 
is superior to pine in wagon and carriage building lor several reasons. 
It is stronger, less liable to twist and warp, and has a dense grain, which 
renders it capable of taking a very high finish without the use of any 
previous “ filler,” for which reason also its finish is much more perma- 
nent. Its clear qualities also enable its use in wide boards and the 
largest class ol timbers. Jth quality of width Iwing a leading attraction, 
it requires at least 00 years before it attains a murkelablo size, hence its 
only value to the producer in the meantime' is its o^rnamcntal appearance 
in which it has few equals. Its leaves are iarge, bright and glossy, its 
blossoms arc of good si/.e, abundant and of an agreeablp odour. This 
tree should he cultivated from the seed and deserves an extensive propa- 
gation, for it would be hard indeed to find aiiotbor kind to fill its place 
in the wood- working industries, especially wagon making and furniture. 
Its colour and quality is decidedly affected by the nature of the soil on 
which it grows, and loads to the various names of ” white,” “ blue ” and 

yellow ” poplar, by wliich it is erroneously designated. The difference, 
however, is not externally manifest in the tree. The “ yellow ” variety 
is the ioughcbi, hardest and must flexible, which leads to its extensive 
use in carriage panels, cylinder desks and other work where flexibility 
and toughness are required. 

My list of wagon woods will end with the pine {Pinua). This is the 
only coniferous tree that is of use to the wagon-maker, and it is perhaps 
fortunate, because none of the conifers are of any value for wagon lum- 
ber, until at least 60 years of age, being ns^d exclusively in the form of 
boards. To make the best lumber, they should be thickly grown wbe» 
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yoang, in order to produce a straight tall tree of nearly nniform diameter 
and free from knots. If grown in isolated situations the tree will ex- 
pend its pigour in the production of useless side branches, and the trunk 
will taper very rapidly from the ba«ie. 

The pine is used for wagon box bottoms, in which the ** hard yellow*' 
variety is chiefly employed. Its chief recommendation is its cheapness, 
hiiicc ash is fully its equal in lightness and superior in durahility. The 
(act is, if it were possililc to dispense with pine entirely, the wngon would 
be the gainer— und the list of our wagon woods would bo reduced to the 
four deciduous trees already deserihed. 

Here, then, we have five species of forest trees whoso extinction alone, 
or even decline, would be a calamity of moasuroless extent to our entire 
n.'ition. Jiiit it is a most unfortunate characteristic of our people, that, 
however imimnent the danger, the great muss of them — in fact all but 
a few BpcciaTists — fail to evince the slightest personal iutorust in the 
matter. In a spasmodic manner, and to a limited extent, the timber 
<|Ucslion has Toceived the attention of local, State and national legisla- 
tion, but to the average farmer, the impending result carries but a very 
indistinct imjiression of a vaguely distant future days, — interesting him 
much the same as the paragraph in his almanac which tells him of the 
ages that remain before the extinction of the sun. To him it is a matter 
(hat concern future generations, but ncctl not worry him ; provided ho 
credits the statement at all, which is not always. Moreover, with the 
great mass of people, the maxim holds good that “ what is everybody’s 
buhiuoss is nobody’s business,” and however threatening the result,— 
when it comes to “ sowing that others may reap,” or making sacrifices 
from which no return may bo hoped for in this life, it is asking a gSbd 
deal of human nature. 

To bring forth adequate results, therefore, will, as I have said, rcquii;e 
(he powerful btimulus of personal gain whomsoever shall venture his 
means and his time in this beneficent work. I am aware that it is the 
unfortunate, though general impression that no profit can possibly acerne 
to an investment that waits for a forest to grow up from the seed, yet 1 
propose to show that nothing could bo further from the reality. 1 
maintain that there is a profit in it, and that a well directed system of 
cultivation will not only repay the investment richly at an early period, 
but will be the means of solving the economic problem of our timber 
supply. 

Any line of inquiry looking to the practical solution of this great pro- 
blem must naturally begin with the number of trees that can be successful- 
ly grown on a given space of ground — say an acre — for a unit of calcula- 
tion ; but simple as the question may seem, it is vain to look for it in books. 
One German authority gives us 800 to 400 trees to an acre, as the results 
of an 80-jear period of cultivation ; but unless we are ready .to allow a 
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good detl for the rigoroas thoroDghneBs of the forestry sjetemB of the old 
country, we may be pardoned for doubting theee figures. We must re- 
flect that a square rod to each matured tree is a amall enough allowance 
of ground space for a large healthy growth. This giTes us 160 trees to 
an acre, but to be still more oonservatipe, lot us knock off 50 more, 
leaving 110 trees to the acre for the harvest 80 years after planting the 
seed. This result coincides exactly with the figures given by A. R. 
Whitney, Esq., the veteran tree grower and proprietor of the well-known 
Whitney nurseries at Franklin Grove, 111. 

The long practical experience of this gentleman has formulated the fol- 
lowing method of cultivation, viz . » 

Starting with a planting of 2,720 young trees to the acre, set 4 feet 
apart, he begins by trimming out after ten years of growth every other 
north and south row. Five years later every alternate tree in each of 
the remaining rows is removed, and after another inter val^f five years 
more, cull out all imperfect growths, which will leave an average of not 
less than 110 trees to the acre. 

To put this result in marketable form is the next step in our incjuiry, 
that we may determine the money value of our harvest. Our leading 
hardwood lumbermen count an average of two trees for each 1,000 feet 
of lumber, and with these factors wo may easily compile the following 
table, showing the value per acre of our 80-year crop of cultivated trees. 

Value of acre of timber of 80 years’ growth. 


Number of trees per acre, ... 

... no 

„ „ to cut 1,000 feet. 

2 

„ of feet of lumber per acre, 

... 55,000 

Price per 1,000 feet. 

... $ 18 00 

Value per acre, 80 years’ growth. 

... 1,100 00 

Average value per acre per year. 

12 37J 


Is not this encouraging result worthy of earnest consideration by 
every farmer and land-owner ? A little further reflection will show 
him that the above result is safely within the reality, as sneb lumber as 
we speak of will be worth at least $50 per 1,000 80 years heuoe, 
and he may also count upon the yearly trimmings of trees, which in- 
crease in value, growing from poles to trees that will make the very best 
second growth spokes, and carriage stock, as well as all kinds of the most 
expensive axe, hammer, and pick handles. For these purposes, a tree at 
SO to 40 years, is of greater value than when fully matured. Besides 
this, we will have timber which will be oseful for fnel, fencing or charcoal, 
and will eventnally afford a steady revenue far beyond the actnal cost 
of supervision and labour, and in addition to all this, we most bear in 
mind that the timber left over after the logs are cni, including the tan- 
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bark, u rery nearly as Talaable as the loga themBelres. Bat yon may 
Bay that a period of 80 years — aye, 40 yearc — a long time to await 
the fruits of your labour. True : but cannot its full ?alne be realiaed just 
as readily as any of the other permanent improyements on your lands 7 
Your investment in the tree-plantation is not locked up, for should 
you sell the place at any time, it will certainly take rank with the 
rest of the improvements as an clement of value, and will bring its 
full price. 

No other improvement on your estate can do more than this. The 
soil itself is certainly not as productive as it was when you first turned 
the virgin sod, while neither the well-appointed farm-house nor the roomy 
barn nor any of the other fixtures can ever realize you a cent, except as 
part and parcel of the whole, and then only when it passes out of your 
possession by outriglit sale. It is the sum of all these improvements 
that enables ^ou to value the property at twenty times its original cost, 
and not because the land will produce more than it did in the past. 

Your investment in the tree plantation must therefore be ranked with 
the permanent improvements of the place, with the additional certainty 
that at whatever period of its growth a transfer of ownership maf take 
place it will invariably yield its full value; for while all the rest are 
undergoing the process of natural decay and require constant labour and 
expense to keep them in repair, the value of the tree farm until it matures 
is steadily accumulating with the years, and it must therefore in its in- 
trinsic worth prove the most valuable of all the improvements on your 
estate. 

My subject having been limited to only such woods of natnral forest 
growth as are in present use for the purposes referred to, I must men- 
tion that there are numerous varieties maturing at least a decade of 
years earlier that are possibly better adapted to our prairie soil, which 
might be substituted in many branches of manufacture without affecting 
the quality of the article. However, as 1 havo based my estimate of 
profit upon the oak, which of all species requires the longest time to 
attain maturity, it follows without argument that with trees of an eailier 
maturity the average would be proportionally larger. 

Having therefore clearly shown that the culture of timber implies no- 
thing in the natnre of saorifioe, but on the contrary is a valuable sonroe 
of revenue, it follows that the great problem can be solved by the incen- 
tives which nature herself holds out. She asks nothing without recom- 
pense, but offers a far more substantial reward than the mere consoions- 
nesB of doty performed. Had the proprietors of the Schnttler Wagon 
Factory planted an oak for each one they ent down for spoke timber 
since the establishment of their works in 1843, they might to-day moke 
a like emonnt of second growth spokes from the same gronnd. 

And before going farther, let me say that this latter fact has actually 
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been verified in a most interesting and noteworthy mannor. The factory 
named has just finished a wagon built entirely of cultivated Illmois tim- 
ber, twenty varieties of which enter into its construction,— none of them 
over 40 years* growth from the seed. This great variety was sought, 
only to show what it is possible to produce on our prairie soil, and not 
for lack of material, — for the entire running-gear could have been made 
out of one honey locust log in the lot, which measured 18 inches clear in 
diameter. The entire assortuient of woods was furnUhed by Mr. A. II. 
Whitney, of Franklin Grove, — of whom mention has ulr(*ady been made 
— and his t(‘stiniouy on this subject hardly needs stronger proof than this 
interesting collection of Illinois woods, grown by his own hands. No less 
praise is due to the far-sighted manufacturers, whose thorough grasp of 
the question has thus cvolvod the first wagon of the kind ever seen on 
the American continent. 

To conclude my theme, I would therefore offer the plan ol* “ tree cul- 
ture for profit,’’ as the only rational means that we have, not merely for 
recovering what we have lost, but for preventing the evil results whicli 
a few more years of our blind folly will surely bring upon us. To this 
end, t would not only urge upon every farmer to chock by all moans in 
his power, the indiscriminate destruction of our trees, but to jneservo 
and foster the young growth as ho finds it on bis lands,— and above all, 
to plant at least ten acres on each quarter section of our treeless area, 
as a syatematic stop towards correction of the evil. 

Having occasionally met with the assertion that the original timber 
area of our state had not been impaired in the last 10 years, 1 took 
pains to investigate this point, and upon consulting tho latest reports to 
the Department of Agriculture at Washington, 1 find that seven counties 
show an average increase of 9 per cent., ton claim to have the same 
area, while a fair computation of the loss in tho balance of the couniies 
shows an absolute decrease of the entire area of the State of 52 2-10 per 
cent., during the staled period of time. The further fact that both 
quality as well as quantity is rapidly diminishing is shown in the de- 
crease of over 10,000,000 feet of our lumber product in a single year. 

As these reports are compiled from tho best and most intelligent 
BourcoB obtainable in each county, the data are as nearly exact as it is 
possible to obtain such information. 

Treating upon this subject in general terms of Southern Illinois, which 
was formerly covered with timber of valuable varieties, such as oak, 
walnut, hickory and whitewood, one of these correspondents says : 
** About one-half of the area has been cleared and put under cultivation. 
Much of the timber was burned on tho ground and all that remains has 
been called over and the best taken.” Another speaking of Gallatin 
county, says, in 1857 fully 80 per cent, of this county area was covered 
with loreata. The Wabash and Ohio river bottoms and valleys are covered 
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with B growth of largo, lioavy oaks, black walnut, ash and other valu- 
able varieties. All these have long since been utilized for lumber and 
bnt little economy displayed in cutting. At present rates of destruction 
and consumption, in 10 or 12 years no timber worth naming will be 
found in the county. But over 20 per cent, of the entire area is now in 
timber of any kind, and the new growth is not of the valuable original 
varieties. 

Increased area is only reported from counties that had very little ori- 
ginally. Lee county is one of thin class, and makes the only progressive 
report of the entire list. The correspondent says “ When J settled in 
this county, 49 years ago, about one-twontieth was in good timber. Most 
of this has been cut of!', but very little of the timber land was cleared 
for farming uses, and as this has produced a new growth, there is now a 
greater urea of natural growth than at the date of first settlements. Where 
timber has *been cut away, the severity of winter and storms at other 
seasons of the year has been intensified. 

*‘Mnch tree planting has been accomplished, and when this has been 
done on the prairies, and where the natural rc-invested forests have again 
attained size, there has been a perceptible modification of climatic ^condi- 
tions.” 

This is a very interesting report, but I am hardly prepared to admit 
the possibility of producing climatic changes within such narrow limits. 
To create any effect it requires a larger area than that of a single county 
in which the limbered portion is but a small fraction of the whole, but, 
nevertheless, we must say that Lee county is moving in the right direction. 
Were all to do likewise this inevitable consumption of our forests might 
he arrested instead of being encouraged by such statements as the one 
which J am herein forced to controvert, for it lulls to a dangerous indif- 
ference at time when our vigilance should he aroused. 

Let us not (hen, ostrich-like, Imry our sight to avoid the apparition of 
danger nor yet believe it far away, for another generation may find itself 
battling with the consequences. For so surely as iho forests are swept 
away so surely will our mighty assistantfi, the clouds and the sunslLine, 
the winds and the rain, refuse their fu'-th^r services in calling forth and 
nurturing our growing crops. But released from all control they will 
descend upon our fields only to blight and destroy. Instead of the 
zephyrs of spring we have called forth the black demon of the cyclone, 
and for the gentle and life-giving rain we have exchanged the terror of 
the mighty flood alternated with the hot breath of the drought. This is 
what we shall have to reap for so wantonly wasting that which we should 
have used with prudence, and upon which future generations have a 
claim as well as ourselves, for it certainly was never intended that we 
ahould destroy any of the elements upon which depend the welfare of 
posterity. 
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THE SCARCITY OF FUEL AT DARJEELING. 


Baron Ferdinand von Maeller, beautifully expresses tbe situation 
when he ssys 

“ I regard the forest as an heritage, giren to ns by nature, not for 
spoil or to deTastate, but to be wisely used, reTerently honoured and 
carefully maintained. 1 regard the forest as a gift entrusted to us only 
for transient care during a short space of time, to bo surrendered to 
posterity again as an unimpaired property with increased riches and 
augmented blessings, to pass as a sacred patrimony, from generation to 
generation/' 

(To he continued)* 


THE SCARCITY OF FUEL AT DARJEELING. 

We publish the following letter from Mr. Prostage, dated 20tli 
June, to the Chairman of the Darjeeling Municipality, with some 
comments : — 

1. In continnation of my previous communications, more particularly 
the Darjoeling-IIimalayan Railway Company's letter No. 2221 of the 
27th May, 1880, to you as Chairman of the Road Cess Committee, J 
now have the honor to address through you the Commissioners, soliciting 
that urgent attention may be given to the increased and growing cost of 
living in this sanitarium, and that an effort may be made to cheapen 
the chief supplies which are necessaries to the most needy. 

2. 1 am glad to report that arrangements have been made by which 
some of the largest consuming establishments will draw their chief bazaar 
supplies from distant, now and cheaper areas, and which will, it is thought, 
cause less demand on the local markets, and a consequent redaction in the 
cost of fowls, eggs and such produce; but I would earnestly solicit that 
a strong Sub- Committee of the Commissioners be appointed to consider 
the following, or any more workable proposals they may bring forth. 

3. 1 have been informed by one of our late Chairmen, that since 1674 
the price of firewood has increased from Rs. 15 to its present cost of 
Rs. 32 per ICO mannds, so that one of our main necessaries has in a few 
years more than donbled in cost, but what is still more serious is, that 
from the present control and working of our sources of fiopply, and tbe 
neglect to produce and reproduce, there is reason to fear that another 14 
years may show a further increase of cost of more than 100 per cent. 

4. Interested as 1 am with my friends very largely in the prosperity 
of the district and the station, 1 have g^ven special attention to tbe 
canses of the unfortunate increases in the cost of timber and firewood, 
and which are as under. 

5. Instead of the supply of timber, as in qiost wood-bnming ooun- 
tries in Europe, being under the control of the Monicipality, or a body 
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interested in giving abundant and clieap supplies, or tlio forests and 
waste areas nearest the stations being rendered productive or reproduc - 
tive, the whole production, or rather the exhaustion of the forests, is 
under the control of a foreign feeble intermediate department, which fails 
to reproduce, and is indifferent to the increased cost of fuel and timber 
to the consumers. 

The Remedies are^lst. I beg to urge that the supply should be as in 
Europe under the control of the Municipality. 

2nd. The Forest Department should be deprived of all trading powers 
and desires, that it should only be required to produce technical advisers 
to Government, with instructions mainly to produce and reproduce, and 
not exhaust particularly near the large consuming areas. 

The mode of proceeding advised is— 

(а) . For the Municipality (through a contractor who will bo forth- 

coming) to re-piiTcbase from Government the 700 acres of 
forest land on blocks Nos. 44 and 45 on the north of Ghoom 
ridge for the original purchase money Rs. 14,000, less say 
half the revenue the Forest Department has already netted 
from the blocks ; it is estimated that these blocks would give 
a full supply to the station for the next six years. 

(б) . The Government to undertake to transfer to the Municipality 

additional areas required abutting to give a further supply 
for a total of 20 years, at the rate paid per acre by Govern- 
ment for blocks Nos. 44 and 45, vi>., Rs. 20 per acre. 

(c) . The Government to place at the disposal of the Municipality any 

selected officers and employes of the Forest Department 
capable of reproducing and advising in forest operations to 
the greatest advantage. 

(d) . The Government to supply at actual cost seedlings and any For- 

est Department produce and materials required. 

(0* The Municipality (through the proposed contractor) to construct 
or arrange to construct a good cart road or railway on the 
level from the 48^ mile on the Darjeoling-Himalayan Rail- 
way to the Qboom ridge through the new unproductive lands 
(late Municipal blocks Nos. 44 and 45) and the Boom Tea 
Estate lands to the neck on the Ghoom ridge, by which a 
level or descending gradient wonld be got from the neck into 
Daijeding, and the cost of hanling into the station would 
' be mnch reduced. 

(/ ). The Monicipality to plant the 400 acres, now unproductive land, 
north of Ghoom almost abutting Darjeeling, with quick grow- 
ing trees that will yield good firewood in 20 years, and replant 

3 M 
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the areas in blocks Nos. 44 and 45 as they are exhausted, 
due regard to be had for preserving grazing ground for sheep 
and the rearing of shrnbs most sustaining to cattle. 

(g). The Municipality by water-power or otherwise to lift up the tim- 
ber to the rails from the lower levels of the blocks. 

(A). The Municipality to erect such machinery as is used in Europe 
lor the purpose of sawing up and splitting the firewood, and 
prevent the heavy waste of timber and labour by the present 
hand process. 

(i). The Municipality to establish good well-covered fuel depots 
abutting the railway at the junction with the Ghoom ridge 
new road or railway, with the Darjeeling-Himalayan main 
lino (48^ miles), also at the foot of the Kog Jhora road 
and in the bazaar (Bird's godown is proposed). 

C. Tlie price to be charged by the proposed contractor for dry split 
firewood at the depots is not to exceed Rs. 80 per 100 maunds. 

7. I am prepared to carry through the above proposals, and will find 
a substantial and reliable contractor to do so if the Municipality can and 
will influence the Qovernment*to the extent proposed. 

8. In judging of this matter, it should be kept before us that the ex- 
ceptionally low and unremunerative rates at which Assam coal has been 
delivered in the district for the last two years failed to cause an increase 
in the consumption of that fuel, and I am of opinion that until a through 
connected lino is constructed between the Northern Bengal State Rail- 
way ond the Brahmaputra, that we cannot hope for a permanent supply 
of such fuel at sufficiently low rates to bring about increased consump- 
tion and less demand for wood fuel. 

9. 1 have not alluded to the advantage to the station of the now 
large barren areas north of Ghoom ridge again being converted into for- 
ests, and of the new road pr railway extension giving easy access to the 
virgin forests nearest to the station. 

Our remarks on the above are as follows : — 

Para. 2. — The arrangements referred to have made no appreci- 
able difference so far in the cost of fowls, &c., in the local market 
to the general consumer. The cost rises year by year, and is likely 
to contimie to do so as the number of Europeans in the station and 
at Jalapahar increases, notwithstanding the aUeged improved im- 
port arrangements. 

Para. 3. — The inspection of the recorded retail prices current 
compiled weekly in the Deputy Commissioner’s ofiice, will show 
that the price of firewood in the station of Darjeeling has only 
varied as follows in the last 14 years 
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June 

1874, 


Seer per 
Rnpee. 

200 = 

Per 100 
Mannds. 

Rs. 20 

December 1875, 

... 

160 s 

„ 25 

June 

1876, 

... 

200 = 

„ 20 

Juno 

1877, 

... 

160 = 

„ 25 

Juno 

June 

1885, ) 
1888, ( 

... 

120 = 

.. 83 3 


Not exactly “more than double,’' a? stated in the letter. Thi'^ 
“ retail ” rate is, however, for small purchasers of a maund or less 
from retail merchants in the bazaar ; the F(»rest D(‘partment depot 
rates have been as follows for Jots down to 12^ maunds since 1887, 
which was tho first year in which the Department brought firewood 
into Darjeeling bazaar for sale : — 

1877, ... ... ... Rb. 25 per 100 maunds. 

„ 30 „ 

1887, ... ... ... „ 15 „ cord. ‘ 

The cord (sale by measurement of firewood stacked) was adopted 
in tho interests of purchasers, feo that tho subordinates of tho 
Department should gain no advantag(tas to stock in hand by wet- 
ting the w'ood previous to sale to make it weigh njoro, Tho cord 
of fresh cut wood was found to weigh about fiO maunds on the 
average. Tho rale per 100 maunds vras raised to lls. 80 in 1885 
by order of Government, to allow private dealers a chance, as they 
complained that they could not compete with the Departmontal 
sales at Us. 25 ; since then the D<‘,partment keeps a reserve stock 
on hand, from which it is optional for purchasers to buy, or they 
can go to the general dealers : the result so far is that depart- 
mental sales have not fallen off. Private dealers now deliver on 
road, most convenient to purchasers’ houses in carts at Us. «30 per 
100 maunds. 


“Production and reproduction” in the Darjeeling forests has 
cost the Department as follows, as I gather from the printed re- 
ports : — 

Artificial 
reprod action. 

Rb. 


1874-75, 

5,280 

1875-76, 

4,976 

1876-77, 

8,577 

1877-78, 

1,102 

1878-79, 

4,096 

1879-80, 

2,789 

1880-81, 

1,824 

Carried forward, 

28,594 


Artificial 
reprod action. 
Ks. 

Brought forward, 28,594 

1881- 82, ... 4,145 

1882- 88, ... 3,668 

1888-84, ... 2,656 

1884- 85, ... 8,446 

1885- 86, ... 2,064 

1886- 87, ... 1,950 

1887- 88, ... 2,425 

Total, ... 49.148 
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Or an average of lis. per annum, the average surplus of 

working these forests having been Us. 5,382 for the same period, 
without allowing for share of general direction charges. The 
Department can hardly, under the circumstances, be fairly charged 
with “ neglect ” in this matter. 

Para. 4. — The “ unfortunate increases in the cost ” are due 
primarily to the further distance fuel and timber has now to be 
carried, and to the increased cost of labour since the introduction 
of the Local Labour Act. 

Para, 5. — The charges hitherto brought against the 'Depart- 
ment by the writer of tho letter have been that it declines to 
allow the Darjeeling-Himalayan Railway to cut what trees it re- 
quires where it likes. Ho now accuses the Department of ex- 
hausting the forests. Had the writer of the letter had his own 
way, there would not bo a tree fit to produce timber in the forests 
by this time within about 15 miles of the line of railway ; he has, 
however, lost every case ho has sent up to Government (and they 
are many) containing cliarg(y of obstruction and what not Hgain^t 
the Department, notwithstanding that he dubs it (in Railway par- 
lance ?) a foreign feeble intermediate ” one. 

The Remedies . — I should think the writer would hardly 
wish Government to trust to tho advice of the Dejiartment after 
the opinion he has given of its works above, which be here again 
accu’^es of having “ exhausted ” its forests. . 

The mode of proceeding. — (a). It would hardly need much 
sagacity to guess who the “ contractor forthcoming ” would he. 
These blocks 44 and 45 having been worked out by tho Depart- 
ment as far as its “feeble” technical knowledge and management 
considers safe, the “contractor forthcoming” (who has presum- 
ably been interviewed by the writer of tho letter) evidently makes 
a very sanguine estimate in expecting to get a “ full supply ” to 
the station for the next six years out of the area. 

(h). There is something delightfully “ childlike and bland ” in 
this proposal. Tho Municipality sold Government land almost clear- 
ed of timber, and the writer of tho letter wishes forest carefully con- 
served and almost fully stocked at the same rate from Government. 

(cL Any one would think after the remarks preceding, that the 
“ contractor ” (with tho help of course of the writer’s experience) 
would be above taking advice from members of the “ foreign feeble 
intermediate ” Department. 

(rf). This has a decided touch of the “childlike, &c.,” as at (5). 

(e). The “ proposed contractor ” would probably profit by this 
very considerably. It is doubtful if any one else would benefit. 
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(/). The mixture of a plantation of quick growing trees “to 
yield good firewood in 20 years,” and the use of the area at the 
same time for sheep grazing .is quite “ too too.’* A sight of the 
hare hills on which the grazing is now allowed, about three-fourtlis 
without a shrub, and about ono-fourih bare rock or slips, ought 
.surely to convince any one (the feeble intermediate Department 
included), that it is absurd to object to grazing anywhere, especi- 
ally of cour.se in artificially plant(»d areas. 

}i and i). Presumably through the “proposed contractor"? 

b. The Municipality having paid the “ proposed contractoi ” 
(say) from two to three lakhs for the preliminary works propo.scd 
by the writer of the letter, will of course make a handsome profit 
by .selling at Its. 30 per 100 maiinds. 

7, The “contractor” again 1 

3. The well-known boast of the writer of the letter about 
twelve months ago was that the Forest Department might shut up 
its depots, as before the stock of fuel then in hand was worked out 
nothing but coal would be used in Diyjoeling and the Tea gardens 
along the line of railway. 

The Municijmlity asked the “ foreign feeble intermediate 
Department” to undertake the re-stocking of this arba about 18 
months ago, but on being informed that it must fon^go its grazing 
revenue for some years, took no further action in the matter. 


A NOTE ON THE APPARATUS REQUIRED FOR 
(COLLECTING INSECTS IN INDIA. 

Killirig hoi tie,— K simple and effective killing bottle is made as 
follows : — 

Two or three lumps of cyanide of potassium, each as big as an 
acorn, are dropped into an empty quinine or other wide-mouthed 
glass bottle ; enough plaster of Paris, made by mixing the dry 
powder with water to the consistence of cream, is poured in to 
cover up the lumps of cyanide. The bottle is loft open for a 
few hours, until the plaster has set bard, when it is tightly 
corked up, and after remaining closed for a day or two, is ready 
for use. 

The plaster and cyanide set into a solid mass, which sticks fa.st 
at the bottom of the bottle, the object of the plaster being to hold 
the cyanide in place, and the whole mass has a smooth, even sur- 
face, from which insects can be easily picked up, the glass sides of 
the bottle enabling*the insect to be easily seen. 
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A few minutes in a good killing bottle, thus made, is sufficient to 
kill most small insects, but some of the larger species of insects re- 
quire to be kept in it for several hours^ to insure their not reviving. 

A killing bottle, when carefully used, should last for a good many 
months, the great thing being to keep it tightly corked up and al- 
ways to close it quickly, after taking out or putting in an insect, 
thus allowing ns little as possible of the cyanide vapour to escape. 

Old quinine bottles do very well for all ordinary purposes, as 
killing bottles, they are cheap and of a convenient size, but are 
not big enough to take th(‘ largest moths and beetles, so for these 
a larger size of bottle should be obtained. 

Killing hutterflm. — All insects can he killed in n killing bottle, 
but for butterflies it is quite sufficient to fold the wings together 
over the back, and then to pinch the thorax between the finger and 
thumb ; this kills the insect without injuring its wings. 

Preserving insects in alcohol, — Egg*<, pupfc and soft-bodied in- 
sects, (such as caterpillars and grubs,) can be at onoo killed and 
preserved by dropping thcm^alive into strong alcohol, where they 
do not putrefy or shrivel up, as they would bo liable to do if it 
were attempted to dry them. 

Small insHls, — All small injects, when taken out of the killing 
bottle, should be at once pinned, or else gummed on to little pieces 
of cardboard or mica, great care being taken in gumming them 
not to smear the gum oser their bodies ; tbq little bits of card or 
mica can he pinned down into cardboard boxes, and thus closely 
packed to travel. 

Medium sized insects , — Medium sized insects (including all but- 
terflies and mo."! motb^) can be wrapped in soft paper, when they 
come out of the killing bottle, and as soon as they are dry, can be 
packed lightly but closely together into tight-fitting tin boxes, with 
a few lumps of camphor or naphthaline ; in this way they can be 
sent long distances by post without fear of injury. Simply dry- 
ing the packets, which contain the insects, separately in the sun 
and air for two or three days being quite sufficient to preserve 
their contents. 

Large insects, — Large insects, especially those with stout ab- 
domens, require to have the contents of the abdomen removed, and 
the shell stuffed with cottonwool, after which they can be dried 
and packed like the medium sized insects above. 

Keeping dried insects, — All insects, when thoroughly dried, can 
be kept in any close-fitting box or case which contains a little 
camphor or naphthaline. It is essential, however, for the case to 
be itself perfectly dry and practically air-tight. 
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Insect net . — A simple and serviceable net for catohing insects 
can be made out of mosquito curtain stretched on a cane hoop 
with a bamboo handle attached. 

Firrceps. — A pair of forceps, which can generally be made locally, 
will always be useful for picking up small insects. 

On sending insects for determination . — In sending specimens of 
insect pests to entomologists for determination : each pest should 
bo kej)t carefully by itself, and when possible specimens shpuld 
be sent, in all stages of development and in considerable num- 
bers, accompanied by any notes on the habits of the insect and a 
full account of the nature and extent of the damage, also any 
specimens (such as half oaten leaves, bored wood, damaged grain, 
tJcc.,) which throw light on the nature of the attack. 

Live specimens are always easier to make out than dead ones, 
so they should always be sent when there is a reasonable probabil- 
ity of their surviving the journey ; chrysalides and cocoons, espe- 
cially, should be sent alive, packed in a perforated box with leaves 
or grass. 

So little is at present known of Indian entomology, that the 
exact determination of species is often a matter of* very great 
difficulty. Hence the necessity of furnishing full particulars 
and also of collecting a considerable number of specimens in each 
case, as these are often of great assistance in making out the 
affinities of an insect, and in any caso form a most valuable re- 
cord for comparison. 

Materials . — The following materials are sufficient for collecting 
a vast number of insects, and would probably last one collector for 
at least a year. 

In the absence of price lists, it is impossible to say what the 
exact cost would be, but from Rs. 5 to 20 would probably buy 
all that could possibly be wanted by one collector. 

For collecting ordinary dried insects the following will bo suf- 
ficient 

Four ounces of cyanide of potaBsinm. 

A pint bottle full of dry plaster of Paris. 

One pound of camphor (or better naphthaline). 

A couple of wide-mouthed bottles with corks. 

Three yards of mosquito net. 

A few pieces of cane and bamboo. 

Some small tin boxes. 

A packet of thin white brown paper. 

A pair of forceps. 

A needle and thread. 
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A ball of string. 

A yard or two of mulmul. 

A pocket knife. 

If larvffi and other soft-bodiod insects are to be collected, the fol- 
lowing should bo added 

One quart of strong spirit (or better pure alcohol). 

Same empty bottles with corks. 

A little wax for olosing bottles. 

If very small insects are to be collected, the following should 
also be provided 

Two or three sheets of fine cardboard. 

Two or three packets of small pins. 

An ounce of gum arabic. 

Small cardboard boxes of various sizes. 

Rough collecting , — The above list contains all that is likely to be 
wanted by a collector ; but a great deal can be done with very 
much simpler materials ; for instance, when other apparatus is not 
at hand, any insect can be killed and preserved by dropping it 
alive into a bottle of alcohol (or even whisky), though its colours 
will always be more or less damaged in the process, and it will 
consequently not make a good cabinet specimen afterwards. 

September^ 1888. E. C. Cotes. 

COMPENSATION UNDER FOREST ACT FOR ILLICIT 
FISHING. 

I UNDERSTAND that the draft of a now Forest Aot is being con- 
sidered at Simla, and as not even the wisest amongst us can grasp 
all the points in which the present Act requires amendment, will 
you permit me to add my little quota ? In 1881, fishing with 
nets was prohibited within the reserved forests of the School 
Circle, North-Western Provinces, and the punishment for contra- 
vention of this rule fell under Section 25 (f). It was not always 
advisable to send such cases to a Magistrate, and in consequence 
Section 67 was resorted to in dealing with them. 

Some years afterwards the Local Government passed certain 
orders regarding the amount of compensation leviable, and the 
maximum was fixed at ten times the value of the produce in all 
oases dealt with under Section 67. Time went on and it was dis- 
covered that to take even the maximum compensation in fishing 
cases did not act as a deterrent, because^ the value of the fish 
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caught, was in most cases so small. Application was then made 
for Forest officers to have the power to confiscate the not, obviously 
the host punishment in addition to a small fine. On this applica- 
tion the Local Government has just passed orders — (1), that it is 
not advisable that ^ny exceptions should he made to the law 
(regarding confiscation) as at present constituted ; (2), that fish 
do not come within the definition of forest produce, and that (3), 
subject to a maximum of Rs. 10, the Forest officers will assess the 
value of‘ the nets or tools which would be liable to confiscation had 
the case gone before a Magistrate, and to this they may add a 
further sum on account of damage (if any) proved to have been 
committed. 

Now when a man fishes illegally in the streams of the Debra 
Diin Division, he commits no assessable damage whatever ; the 
value of the small meshed circular ciUst net he uses is about Rs. 
3 ; he may catch Rs. 3 to Rs. 4 worth of fish, which he sells, hence 
according to the latest orders of the Local Government, the man 
practically gets off scot free. When fish was considered forest 
produce (as it most certainly is, just as much as shells, bones and 
horns), and we were empowered to take up to ten times the value 
of the produce, the punishment was in some cases sufficient ; but 
now it is in all cases insufficient. 

What is required here is power to confiscate the net. It will 
at least take the offender some time to make a now not, and mean- 
while the fish will have rest ; but as matters stand at present 
under the latest orders, it will bo worth while fer a man to net 
regularly ; for once he is caught, he will escape detection ten times, 
and make a good living out of it. The only remedy is to send all 
such cases to a Magistrate, simply in order that the net may be 
confiscated ; and this I shall take care to do in future. 

Let us hope that in the amended Forest Act, if there is to be 
one, fish may be classified as forest produce, and that Forest officers 
may have power to confiscate the nets. 


A. Smythies. 
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FORESTRY IN BOMBAY * 


The areas in square miles of reserved and protected forests in the 
three Circles of the Bombay Presidency are as follows ; — 




•Northern 

Circle. 

Southern 

Circle. 

Bind. 

Total 

Beeerved forest, ... 

• •• 

7,281 

1,822 

700 

9,753 

Protected forest, 


1,080 

8,412 

NiL 

1 

4,492 

Total, 

• •• 

8,811 

6,234 

700 

14,245 


During the year, 292 square miles were added to the area of the 
reserved forests, whilst that of the protected forest was increased 
by 124 square miles. 

Considerable progress lias been made in the settlement of for- 
est rights, but exclusive of demarcation and compensation, the 
cost of this settlement during the year was Us. 1,68,429, or about 
Bs. 292 per square mile of forests settled, and as this is higher 
than in any other province in India, and the estimated total ex- 
penditure for the settlement of all the reserves at this rate would 
be Bs. 17,00,000, the Government of India is naturally anxious 
that some steps should bo taken to reduce it. 

We read that no rights, except of way and water access, have 
been found to attach the forests of the Northern Circle, and there 
is not a word about any rights in Mr. MacGregor’s report of the 
Southern Circle, nor in Colonel MacBae’s report on Sind, where 
the forest settlement has now been completed. 

* Progreii of Forest Administration in the Bombay Presidency, inclnding 
Bind, for 1886-87, with the usual Oofernment orders. 
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Alihoagh there are no rights, there are very extensive privileges 
conceded in the forests of the Northern Circle, the value of which 
is estimated as considerably above the whole revenue collections, 
being worth Rs. 2,55,000 in the South Thdna Division, and 
for gracing alone Rs. 55,000 in Poona, but we are glad to read 
that these privileges, chiefly of free grazing, free cutting and 
removal of grass, minor produce, thorns for fences, dead leaves 
and dead wood, can only be exercised in unclosed areas which are 
defined by the Revenue officers after consulting Forest officers. 

The privilege of taking free timber for agricultural and house- 
hold purposes of all but 17 kinds of reserved tiees must, as Mr. 
Shuttleworth remarks, lead to the creation of extensive blanks in 
such portions of forests, where none, or very few, of the reserved 
kinds may he represented. 

The following remarks by Mr. Shuttleworth regarding the 
wholesale removal of thorns deserve the close attention of Gov- 
ernment 

** There is no longer room for doubt that the Forest Department can 
by simple and inexpensive measures restore timber to all the bare hills 
of the Deccan and convert them into reservoirs for imponnding the rain 
that falls upon the hills. That these hills will grow timber of large 
size, is evidenced by the presence of sacred groves which have remained 
here and there, superstition having guarded them against the desolating 
axe. But there is a new difficulty appearing in the path of rcboisement, 
VIZ., a demand for thorns for fencing purposes, and claims made by some 
Revenue officers to have the power of granting thorns to applicants 
from the hill-sides. To fence in an acre field with thorns necessitates 
the stripping of several acres of semi-dennded hills undergoing re- 
boisement, while the thorns dry up and rot away soon after they are ))at 
down, high winds sweeping over the Deccan plains blow them away, 
they are appropriated for firewood, and the dry thorn fencing of a field 
has to be replenished before the crop it was intended to protect has been 
harvested. The thorns in reservations under treatment for reboisement 
create soil, they impound the rainfall, they nurse seedlings to produce 
timber and firewood, and they have a climatic valne upon the hill- 
sides.'* 

As regards survey, we read that the Government of India is 
not convinced that the scale of 8 inches to the mile as proposed 
for the Bombay forests is essential, whilst the cost of the survey 
of the Th&na forests by Colonel Pullen, Deputy Superintendent, 
Survey of India, vis., Rs. 257 per square mile, is very high, and 
the progress made slow. 
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The Government of India has, however, decided against the 
work being entrusted to a special Forest Survey Branch. 

The Working Plans Branches in the difiPerent Circles are com- 
mencing operations, and we are promised some simple working 
plans based on area, and the sylvicultural requirements of the 
forests, whilst the conditions for working plans in the Thdna 
forests are graphically described below by Mr. Shuttleworth — 

“ The condition of the Thana forests does not favour schemes of very 
scientific elahoratiou, and the surrounding circumstanoes point to certain 
factors which must regulate to a great degree the internal economy of 
working schemes for the Thana forests. The existence of a large local 
population depending for subsistence in a great measure upon the labour 
to be provided by felling, collecting, stacking, exploiting timber and other 
forest produce, and also making a constant demand upon the produce of 
the forest for agricultural and domestic requirements ; the country being a 
successiun of lofty hills and narrow valleys, with the forest estates spread- 
ing over the hills, and the villages in the valleys intermingling with the 
forest areas ; the teak being the predominating tree in the forest and pos- 
sessing vigorous powers of reproduction by coppice shoots, the ill-treat- 
ment the teak and its associates in the Thana forests have received from 
man for years past, and consequently the impaired condition of the forests ; 
the great value of all forest produce owing to the demands of a very 
large local population combined with the demands of the city of Bom- 
bay at the door of the forests with a population of 800,000, and the city 
of Poona connected with the forests by railway communication 50 miles 
distant from the nearest point; the absence of timber of large scantling, 
and the ready market for small timber, which better serves the necessities 
of the peasantry, and for every stick of firewood ; the facilities afforded 
by three lines of railway, tidal creeks, and other channels of inland navi- 
gation, oart-roads and tracks penetrating up to the head of every valley, 
and up the sides and summits of many hill ranges, for smuggling timber 
and robbing the forests ; and the very large section of the population 
who are in league with timber-dealers and ever on the look out to make 
raids upon the Government forests and run timber into Bombay; — all 
these oonsidarationB point to the location of * coupes * of comparatively 
small siae each at almost regularly recurring distances all over the forest 
area, the size of a coupe varying according to situation from 80 to 70 
acres, so that proper supervision may be exercised over the * exploitation ’ 
of their material, under which term besides actual fellings may be in- 
cluded every operation to be performed in the coope, such as valuation 
of the crop, marking and registering the reserves, testing the registers after 
the felling is completed, oonniing and classification of material extracted, 
and other minor works ; and so that forest .villagers and the peasantry 
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generally may not have to go inconrenient distanoes from their honaea for 
Iftbonr, and prohibitire distanoe in the light of the oost of carriage for 
their auppUea of timber and other forest produce to be obtained free or 
on payment, and for the enjoyment of pastarage in forests by their cattle ; 
and that a wood-cntting race may find a congenial honest occupation 
in every direction close at hand, and thns be diverted from plundering the 
forests which are so exposed on all sides. 

« It was decided, after careful investigation into the rate of growth of 
timbers, and study of the biology of the teak tree in the Thana forests ] 
that a rotation of 40 years might safely govern the difiorentiation of 
the forest blocks. The length of rotation having thus been fixed, and 
the approximate size of coupes having been determined, the arrangement 
and distribution of forest working blocks followed in natural sequence, 
their extent and position being controlled also to a great extent also by 
the necessity of obtaining suitable physical boundaries.’* 

We road that a large number of the fore«<t subordinates in the 
Northern Circle have been dismissed during the year for dis- 
honesty, this includes several range officers, and points to the 
necessity for raising the status of such officers and their esprit de 
corps by careful selection followed by a good technical education. 

We read that the forest classes at the Poona College of Science 
contained two scholars in the senior and two in the junior class, 
and that two men pas.sed the final examination, both of whom 
found employment in Native States. This does not look as if tho 
Bombay Government was at all in earnest in the necessity for 
educating its Executive Staff, and shows a marked contrast with 
the Madras Presidency, which had li) of its Staff attending the 
lectures at the Dobra Diin Forest School in tho past year. 

The following remarks are made by the Government of IncKa 
on the general protection afforded to tbo forests of the Bombay 
Presidency ; — 

The general protection of forest estates seems to have been satis- 
factory. Including all cases compounded, the breaches of forest rales 
discovered amonnted to less than one case for every two square miles. 
The protective Staff is more numerons in Bombay than in any other 
Province in India, and the area of each beat does not average more than 
in European oonn tries; but in some districts the Government forests are 
60 intersected by private property, and the boundaries are so irregular, 
that the Government of Bombay considers it necessary that Section 41 
of the Forest Act should be amended, so as to give power to exerdse 
control over all forest prodooe in transit, whether derived from Govern- 
ment lands or private property, in order to protect the Government forests 
more effectively from being robbed.” 
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The following statement shows the results of fire protection 
during the year : — 


Circle. 

Area tn eqnare milee. 

Proportion of 
failoreB to area 
attempted. 

Coet per square 
mile protected. 

Proportion of area 
under fire protec- 
tion to total area 
of forests. 

Attempted. 

Failores. 

Protected. 






Percent. 

Annas. 

Per cent 

Northern, •• 


8,038 

275 

7,763 

3 

1 

97 

Bonthem, .. 

.. 

2,341 

493 

1,848 

21 

5 

45 

Bind, • • 

• • 

690 

19 

680 

8 

• a 

100 


a a 

11,078 

787 

10,291 

7 

2 

78 

\ 1885-86, 

•• 

11,429 

663 

10,766 

6 

2 

88 

Increase or decrease 

in 







1886-87, .. 

• • 

- 351 

+ 124 

-475 

+ 1 

• • 

* 10 


** A oomparison with that of the previons year shows that the area 
protected in the Northern Circle increased by 1,424 square miles, 
whereas in the Southern Circle a decrease of 1,912 square miles took 
place.” 

Fire conservancy arrangements require revision in the Southern 
Circle, where Mr. MacGregor appeal's to disbelieve the figures of 
the Divisional reports, and where he suites that the fires do inoal- 
culable mischief, no seedlings, but only coppice shoots being able 
to survive the fires. 

Mr. Shuttleworth evidently does not exactly agree with Pro- 
fessor Wallace’s dictum that forest fires are of great benefit to 
villagers, in the following sentence ; — 

** A sustained improvement in all branches of forest conservancy and 
works ought to be the aim of the Forest Department in India ; and this 
can, as far as the forests of the Northern Circle are concerned, be best 
secured, both as regards economy and results benefioial to forests, by 
permanent establishments being taught bow to perform the different dn- 
ties of protection, Ac., and by inducing villagers to co*operate with forest 
snbordinates in preserving forests against visitations by fire and in ex- 
tinguishing fires when they do occur : in this view, rewards are given to 
villagers for the labour provided and the ready assistance tendered by 
them in bnming fire traces and in fighting against and putting ont fires. 
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The ezpenditare in the year on these accounts has amounted to Rs. 
470-7-9.’* 

The Conservator of Forests in Sind, makes the following inter- 
esting remarks about forest fires : — 

“ Id Upper Sind the forest fires were very extensive and destructive. 
It was feared that this would be the case. There was much cattle-dis- 
ease in the district, and the cattle-breeders believed that it would not 
cease till the old reeds and grass had been burnt. There was much tmth 
ill this, as the dead cattle were lying rotting in the high reeds and grass 
and infecting the sound cattle grazing in them. The people to save their 
cattle set fire to the grass wherever they could do so without fear of de- 
tection, and an area of nearly 11,000 acres was burnt. About half was 
chiefly reeds and grass of not much account, but the rest was good jungle, 
including a great number of compartments under reproduction that were 
nearly ready to work again. These compartments have been worked once 
already, and their destruction causes a loss of many years’ protection. 
Only one case is reported of a man being caught setting fire to a forest 
and being convicted of the ofience. 

** In Central and Lower Sind the forest fires were unimportant and 
very little damage was done by them. 

“ The protection of the Upper Sind forest from fire, especially in a 
season like the one under report, is simply hopeless. The only practical 
plan of saving good jungle from fire in this district is what I have before 
advocated, but which 1 regret does not commend itself to the Government 
of India, and this is to divide the forests into grazing and timber blocks. 
The former to consist of the tracts of reed and coarse grass with a few 
scattered bushes struggling for existence against the recurring fires. 
The area set apart fur grazing should bo freely burnt so as to provide 
fresh young grass. This would increase the revenue from grazing fees, 
benefit the people and tend to save the better part of the forests from 
fire. 

As I have said before, fires in such jungles are likely to do more 
good than harm. 

** If the reeds are protected they are sure to destroy when they do 
catch fire apy tree growth that may come up with them, and their being 
bnmt is merely a question of time. 

But if the reeds are burnt and the fresh shoots kept down by cattle, 
the next inundation may drown the reed roots and give the tamarisk and 
kandi a chance of over-topping the next crop of reeds and grass that 
“»ay come up. 

** The Shahpur forest is a case in point All the lower part of this 
forest I can remember as a sea of reeds and grass the scene of extensive 
fires. Some years ago the entire area of low-lying land was burnt very 
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late in the season. The next innndation submorged the roots of the 
reeds before they had time to shoot again and killed them, the next year 
the tamarisk coppice that had been kept down by the fires came up with 
such strength that it over-topped the grass, and now that part of the 
forest is a' dense tamarisk jungle safe from fire, and will, in a year or 
two, yield immense quantities of locomotive fuel. It was worked a little 
for thin wood last year. 

** By widening the compartment lines of the squares to be burnt, and 
choosing a still day for firing the reeds, the risk of the fire extending 
beyond the limits it was intended to reach would be very slight. 

There appears to be trouble about collecting grazing duos in the 
Northern Circle, as the Forest guards are not allowed to interfere 
with the herdsmen except in closed areas, and thus many cattl(^ 
graze illicitly. 

We fail to see in the following remarks of Mr. Shuttleworth 
any traces of the hostility to agriculture which Professor Wallace 
imputed to Forest officers : — 

“ It is certainly the duty of the Forest Department, seeing what are 
the circumstances surrounding onr forest reservations, to provide the 
largest extent of pasturage that can with proper regard to the interests 
of forestry bo provided, and an enormous area can with comparative 
safety be opened to grazing in all the divisions so long as a limitation 
of the number of cattle to be entered upon particular areas is enforced, 
and a grazing' season is observed. It has been proved conclusively that 
the hnprovompnt of the grass crop upon the hills of the Deccan, in qua- 
lity as well as yield, is the natural consequence of the reboisement of the 
hills, and that a good and abundant growth of grass can in no other way 
be secured than by bringing in the first place soil and moisture upon the 
slopes.*’ 

Regarding natural reproduction and the effects of protection, 
we read that in the Konkan the spontaneous growth of vegetation 
is very vigorous, in certain parts of North ThAna, khair seedlings 
and teak saplings are very noticeable. In East Khandesh, al- 
though nearly all seedlings which naturally appear during the 
rains apparently wither and die, when three or four months old, 
so that very few are to be seen in the hot weather, yet their roots 
survive and sent up coUum shoots in the next rains, so that after 
a few years the plants get established. 

The Divisional officer of Nasik reports : — 

« The general improvement in the state of the hills and, lands in oor 
charge has been commented upon very frequently by many people whom 
I have oome across in my travels daring the past season. This is very 



FORBSTBY IN BOMBAY. 


475 


notioetble in the forests of the Yeola, N&ndgaon, and Malegaon ranges ; 
•gain in the Ohdt forests and in thoso below the Gh4ts the forests are 
carpeted with a strong growth of seedlings, the seeds of which Nature 
has herself sown. In the Peint Range the difFeronce between the growth 
of recent and of former years is most marked. The latter consists 
of trees hollow, and crooked; and the former of beautiful well-grown 
poles.'* 

Mr. Wroughton, the Divisional officer of Poona, states that with 
the Deccan system of broad-cast plantation by Forest guards, 
it is difficult to distinguish between natural and artificial repro- 
duction. As wo have already mentioned, tbo uncertain protection 
from fire in tho Soiithorn ('ircle, prevents natural reproduction by 
seed, and only allows coppice shoots to survive. 

The following remarks of Colonel Macltae's will explain the 
system of reproduction in Sind, which appear to be all that is 
required : — 

** In Upper Sind 48 compartments, including a good many that had 
been burnt, with an area of G,840 acres, after being cleared of all avail- 
able material for locomotive fuel were closed for natural reproduction 
during this year. lint camels and goats only arc excluded. Horned 
cattle do not eat tamarisk, and kandi coppice is so well protected by its 
own thorns that it is safe from them ; any damage they may do is more 
than compensated for by their keeping down the grass which is such a 
source of danger in young forest. In Central and Lower Sind an area 
of 4,966 acres was closed for reproduction. In those parts of the Pro- 
vince where much babul grows, tho compartments under reproduction aro 
closed to horned cattle as well as all other kinds of beasts. 

“The results of closing for reproduction are very satisfactory where the 
yonng growth has not been burnt or killed by frost. The damage by 
fire is confined to Upper Sind and has been very great. The damage 
done by frost is comparatively trifling, the roots of tho majority of the 
babul seedlings being still alive though tho tops had been killed. Frost 
seldom destroys the whole crop of seedlings, the greater part of them 
come up again, and after that as a rule they are safe except from very 
severe frosL** 

As regards artificial reproduction, a good deal of broad-cast 
sowing with variable results appears to be done in both Circles of 
Bombay, whilst in Sind natural means are almost entirely trusted 
to. 

Very little expenditure was incurred on roads, viz.y Rs. 600 
in the Northern Circle, Rs. 1,394 in the Southern Circle and no- 
thing in Sind. We read that the Presidency has been already 

4 p 



476 


FOnBflTHY IM BOMBAY. 


opened out by roads in all directions, and that cart tracks render 
tbe remotest spots of the forests accessible. The Local Govern- 
ment has, however, informed the Commissioners that should any 
road construction be contemplated by Local Boards likely to be 
of service to the Government forests, that some assistance from 
Government may be looked for. 

A certain amount of building work has been done, Rs. 11,207 
having been spent on buildings and other works in the throe Cir- 
cles daring the year. 

There is little to say about works of improvement, climber cut- 
ting, removal of inferior species and early thinnings. We road, 
however, that the Forest guards of the Deccan are employed in 
eradicating the prickly pear, which has become the most abundant 
species in many of the babul reserves. Some thinnings in tl »■ 
Kdrwdr casuarina plantation were made*, but the area operated on 
ifi not given. In Sind, a Tali (Dalhergia msoo) plantation, 90 
acres in extent, planted out in 187() and 1882 by Mr. Dasai near 
Sukkur, was thinned out, all crooked and useless trees and thosi* 
growing too thickly being taken out, the yield being 23,02*5 cubic 
feet of locomotive fuel, 50 inaunds ordinary fuel, and 77 cubic feet 
of timber in small scantlings, which is largo, considering the age 
of the plantation, and the fact that merely the refuse was taken 
out and that the thinning did not make much appreciable difter- 
onco in the plantation. 

The outturn of the forests in volume of material has nowhere 
been given in a coinprebensive manner, and the statements of tbe 
yield of the ditl'orcnt divisions in kandi>, cart-loads, donkey-loads, 
head-loads, &c., &c., is most confn-»ing. Why cannot all these 
items he reduced to cubic feet for timber and firewood, and given 
in rupees for minor produce, for wo quite fail to see the utility of 
the long complicated statements for the produce of the Northern 
and Southern (Circles in an annual report. 

In Sind, matters arc simplified, but we find only timber given 
in cubic feet, and sleepers, posts and rafters figuring numerically, 
and firewood and charcoal in inaunds. 

The following remarks on the financial results of tbe three Cir- 
cles are from the Government of India review : — 

The financial results as exhibited in the following Table show b gen- 
eral decrease, in the proportion of the surplus to the gross receipts, of 
9 per cent. The proportion sank in the Northern Circle from 36 to 
22 per cent., in the Southern Circle from 57 to 50 per cent., and re- 
mained steady in Sind. 
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Financial 


Circle. 

Koceipts. 

Charges. 

Sarplas. 

l*rf>portion 
of Burplna 
to iicveipts. 


Rs. 

Rs. 

Rs. 

Per cent. 

Northern, • • 

9,13,099 

7,10,002 

2,03,097 

22 

Southern, •. •• 

14,83,794 

7,22,284 

7,11,510 

50 

bind, •. 

6,85.783 

5,17,704 

1,68,079 

25 

Total in 1886-87, 

30,32,676 

1 9.49,990 

10.82,686 

36 

Total in 1885-86, .. 

33,66,286 

18,39,461 

16,26,825 

45 

liiircaso or decrease in 1886-87, 

-3,33,010 

+ 1,10,520 

-4,44,139 

-9 


“ Tlio expenditure under A. (or Working ExpenseB) decreased in 
proportinn with the fall in receipts, but the B. (or Establishment) ex- 
penaoK being regulated by other considerations, and therefore unelnstio, 
caused the net surplus to decrease in a larger ratio than the gross re- 
ceipts, 

“The decrease in the gross receipts is accounted for by want of de- 
mand and low prices. It is possible that the lovenuo will recover, but 
til ore oan be no doubt that the development of forest revenue in the 
Bombay Presidency is hampered by rights of user and priviloges enjoyed 
by coinmnuitieH before the forests were reserved, and which it has been 
found necessary to recognise,” 

We give in extenso Mr, Shuttloworth’s important remarks about 
ilio necessity for preventing the Bombay Harbour from silting. 

“ The drainage basin of Bombay harbour is to bo found in the ThAna 
and Kulaba Collectorates, and it may be taken roughly at 1,600 square 
miles. The rainfall over this basin averages at least 100 inches in the 
twelve months ; the greater portion of this rain, however, falls within 
a brief period of a few weeks. It would require a water tower of great 
dimeiisions having its four sides one mile long each way, and of the 
height of 2^ miles to hold ibis enormous volume of water. The erosive 
power of such a heavy concentrated rainfall precipitated from a great 
height must necessarily be of giant force. If then the steep slopes with- 
in the catchment whereupon this water is poured are not completely 
protected by superior vegetation to break the force of the falling ram 
and to let it down gently on to the ground, to retain the greater portion 
of it, and to bind the surface soil to the sides of the bills, the removal 
of earth from off their surfaces with its eventual deposition upon the 
lowest level, in this case in the harbour of Bombay, is the certain effect 
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of a present cause. One inch depth of soil taken off an acre of surface 
represents S|G00 cubic feet of eartb, and one inch off 1,500 square miles 
of surface no less than 8,45,60,00,000 cubic feet; fortunately of the 
catchment basin made up Tery largely of hill and mountain slopes, a 
large proportion is still covered with trees, being included within ** Re- 
served forests.” Considerable tracts, however, of it being steep sloping 
ground are not within reservation, are under no protection whatever, 
and are exposed fully to the motive power of the rainfall, and the result 
may possibly bo read in a letter which Mr. Russell Aitken, some time 
Engineer to the Port Trust of Bombay, addressed to * The Times ' news- 
paper of London last year, where the following sentence appears: — 

* There was deep water in Bombay Harbour only whore there was a 
rapid current to keep the channel open/ It has also been reported that 
large sums of money have been expended in tho past few years in dredg- 
ing silt out of tho ducks and harbour of Bombay. With the ever pre- 
sent examples of the silted up condition of the tidal channels of inland 
navigation of the Ratnagiri Gollectorate, owing to the destruction of the 
forests upon their catchments, and of tho Gulf of Cambay with the 
estuary of tho Tupti river, the importance of extending forest reserva- 
tion downwards to at least tho base contour line of all the hilly lands, 
and of maintaining in tho highest state of efficiency a complete covering 
of forest upon the slopes within the drainage basin of Bombay harbour, 
may not possibly be denied. The cost of obtaining occupied hill lands 
within the catchment basin would not probably exceed the amount spent 
during three or four years in dredging the harbour and the docks of 
Bombay.” 

Tho Government of Bombay dispose? of this important question 
as one of important local interests conflicting with Mr. Shuttle- 
worth’s idoal scheme, but the Government of India will not have 
tho matter thus shelved, and remarks as follows in its review 

“Mr. Bhuttleworth’s remarks regarding the insufficiency of areas 
under forest in tho catchment-area of the Bombay harbour and in the 
Deccan have been read with interest. No doubt the question of reserva- 
tion in every direction has been carefully weighed by the Government of 
Bombay, and it appears certain that there is no further room for acquir- 
ing lands through a Forest Settlement. On the other hand, the action 
of monsoon rains on unprotected hill- sides is unquestionable, and the 
very possibility of silt collecting in the Bombay harbour, whell^uoh a 
oontingoncy can be avoided, may, it is suggested, alter the balance of 
conflicting interests, and render the pnrehaso of exposed hill-sides desir- 
able. The Government of India in not in a position to judge whether 
the Conservator's fears are real or fanciful, but the opportunity of the 
Survey Department being in Thana might perhaps be taken advantage 
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of for the purpose of preparing a map of the Bombay harboar oatohmeni- 
areSi with contour lines showing all areas under permanent forest con- 
servancy. It is observed that the Commissioner of the Northern Division 
strongly recommends the purchase of lands and rights on the crest of 
the Oh&ts.” 

NOTES ON FOREST MANAGEMENT IN GERMANY.* 

Oim readers are probably aware that our late Inspector General, 
Sir D. Brandis, is now in charge of the practical training of the , 
(/oopor’s Hill Forest students. Ten second year’s men are now 
with him in Germany, and have begun their tours by an inspection 
of some important and interesting forest works near Aix la Cha- 
ptdle. The volume which we are now considering is an official 
paper drawn up to assist the students, and to put on record a 
series of notes made by the author in late years in the forests of 
the (»rand Duchy of Baden, in Rhenish Prussia and other localities 
near the Rhine. The great defect of these notes is, as usual, their 
somewhat dry official stylo, but the want of maps is very marked, 
and especially so to those who have never wandered in the Black 
forest and explored tho beautiful scenery of the valley of St. 
Blasien and the slopes of the Feld berg. 

In an interesting preface Sir D. Brandis calls attention to some 
important points connected with forestry as a science, ho points 
out how a Forest officer in India, ‘ if he is to do justice to his task, 
ought to be even more free from the prejudices of his special call- 
ing than Forest officers in other countries,’ so that the effect of his 
measures on the well-being of the population both near and at a 
distance from the forests may bo duly and rightly considered. 
And so he adds to his account of the Baden hr forests an account 
of the system of coppice combined with field crops which prevails 
in the Siegen District near Bonn, and which is only a properly 
developed and economical application of the familiar ‘ kumri ’ cul- 
tivation of India. In tho Siegen forests, which consist almost en- 
tirely of pure oak coppice, worked on the system of ‘ coppice with 
standards,’ an area of some 220 square miles is treated so as to give 
a peppdioal crop of grain as well as the wood and hark which 
results from the forest working. The rotation fixed for the simple 
coppice is about 17 to 20 years (19 on an average), and the 19ih 
year when the coppice fellings are made, a crop of grain, usually 


* By Sir Dietrieh Brandis, k.c.i.e, ph.d., r.B.s. 
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ryo, is obtained. It is, of course, the same system with which old 
French students are well acquainted, which is called ‘sartage,’ 
and practised in the French Ardennes, except that in France the 
rotation is usually longer, and the firing takes place over the whole 
area instead of in heaps between the coppice stools. The mean 
average annual yield in money of the Siegen forests amounts to, 
for 4,348 acres — 




£ 

8 , 

Bark, per aero, 

... ... 

... 5 

15 

Wood „ 

.... ... 

... 2 

15 

Grain „ 

(.. ... 

... 2 

0 

Straw „ 

... 

.. 1 

5 


Total, 

... 11 

15 


and the account of the system of the Division of the produce 
among the proprietors is a vi^ry interesting one. 

The greater part of the notes, however, refers to the fir forests 
of the Grand Duchy of Bad(‘n, and there is a good account of the 
system of forest management and of the j)hysical features of the 
Black forest. Sir D. Brandis states that in the Baden Slate, out of 
5,800 square miles 2,089 are forest, of which about 367 are the 
property of the State and the Crown. Th(‘se State forests yield 
yearly a revenue of 21«. per acre on an average, and the charges 
are 10#. (not 8 ns erroneously given), so that the net revenue 
yearly is 11^?. per acre. In material the average annual yield is 
about 71i cubic feet per acre. 

The account of the physical features of the Black forest is very 
interesting, and the Madras official who recently propounded his 
theory that springs never rise on a hill-side, a theory which re- 
minded us of those persons who periodically come forward and 
maintain the flatness of the earth, or that the sun is in the habit 
of moving round it, will be interested to learn that, though the 
higher regions present the feature of a table-land, springs are 
numerous whore the gneiss prevails (as it does in Southern India), 
and especially so where granite is overlaid by red sandstone. Sir 
D. Brandis shows too, very well, how, as the pasture lands are 
not overstocked with cattle, waste lands with loose soil and stones 
are the exception, and the rivers carry little sand and silt. The 
chief tree is the spruce, especially at higher elevations, the silver 
fir predominating lower down, but the latter thrives very well, and 
often reaches a height of 150 feet. The whole of the forests in 
the St Blasien area is treated in high forest, and the ^ golden rule’ 
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is observed that ‘ no new cutting shall be commenced, until, on 
the previous cuttings made in the immediate neighbourhood, the 
young growth has become fully established.’ How this is carried 
out is explained in the notes, and it is worth while to extract fur- 
ther from the introductory chapter the important statement that 
“ the character of modern forestry may be said to consist in this 
that each portion of the forest is treated with special regard to tlie 
peculiar conditions of the locality and the requirements of the 
growing stock, while duo attention is constantly paid to the 
systematic arrangements of the entire forest range. The working 
plans prepared at the present time are elastic, and they are carefully 
framed to adapt themselves to the circumstances of the case.” 
With this statement we are most thoroughly in accord, and wo 
have been glad to find that in Franco also similar ideas are now 
much more gaining ground, and that professional knowledge and 
common sense are in future to supersede hard-and-fast prescrip- 
tions made possibly long periods before. 

Wo wish to draw tho attention of such of our renders as have 
trouble about grazing in thoir reserved forests to the provisions of 
the Baden Forest Law on the subject of pasture, given in Appen- 
dix I. The chief points of these provisions which we feel inclined 
to quote in eastenso are that — (1), in high forest, pasture is not 
allowed till the young growth is 35 years old in deciduous, and 30 
years old in coniferous, forest ; (2), in coppice, 25 years for hard 
woods and 12 years for soft woods is tho limit. Another noio- 
wortliy provision is that each head of horned cattle must be pro- 
vided with a hell, and we wonder if any one has ever thought of 
this as a check in India. In another Appendix are some useful 
conversion tables, but we should have been better pleased if tho 
author had done the conversions for us and used English measures 
throughout. And there is a most valuable and important glossary 
of technical terms, in the preparation of which we see that Sir D. 
Brandis had the advantage of the assistance of his successor in 
India, Dr. W. Schlich, This dictionary of German and English 
terms cannot fail to be of the greatest use to those officers who, 
though desirous of consulting German technical works, find them- 
selves constantly stopped by hard words which are not to be found 
in ordinary dictionaries. We hope Sir D. Brandis will continue 
his notes, and they will then serve well as a guide to Forest officers 
who like to combine a little instruction with amusement on their 
furlough tours. 
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Mxssbb. CHURCHILL AND CO.’S WOOD CIRCULAR. 

Dated M Avgustj 1888. 

East Indian Teak.— A good month’s barineis has been effected 
in this market at steady prices^ the deliveries being 1|613 loads, 
against 762 loads last Jnlyi and making the quantity delivered 
since the beginning of the year 9^664 loads, against 6,690 loads 
for the same period of 1887. There is a considerable quantity 
afloat and chartered for, but what is unsold is still far off, and 
may well be absorbed by a constantly widening demand before it 
reaches this market. £8 to £13 per load. 

Satinwood. — Eaet India , — Stocks are too heavy, as although 
there has recently been more demand the consumption is very 
limited. 5d, to 8d. per superficial foot. 

Ebony. — Stocks are heavy and sales are only possible 
at very low prices, as the demand does not improve. Mauritius, 
— k parcel recently landed being of better smes than old stock has 
been placed at very fair prices ; only sizeable, good wood should 
be sent. £6 to £14 per ton. 

Boxwood. — Persian , — There is a fair demand for sizeable sound 
wood. £5 to £12 per ton. African , — Small shipments of good 
wood could be placed at fair prices. £3 to £5 per ton. 
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REPORT ON THE BETTER CONSERVANCY OF FORESTS 
ON HILLS SURROUNDING MOUNT ABU. 

BhaI SadhIT SiNqh, Forest Ranger^ Jeypore, 
GENERAL OBSERVATIONS. 

Situation and eonflgoration of Abn.— Mount Abu is situated 
near the centre of Serohi, a Native State, which forms the north- 
west portion of Rajputana, It is an isolated, precipitous p;ranite 
mountain, with a good many steep peaks and ridges. Tlie highest 
peak, named €hiru Shikar, is 5,f)50 feet above the level of the sea. 
The elevation of Abu sanitarium is 5,000 feet. The circumference 
of the base of Abu is said to be 48 miles. The surrounding plains 
are generally open and level, though in places rather uneven and 
wild. The hilly tract to the east of Abu, as far as the Aravalli 
Range, named Bhakhar, is some 30 miles by 24 miles in extent, 
while towards the west, we see the much more level and cultivated 
plain. 

Geology of Abu. — As regards the geology of Abu, the remarks 
of Mr. W. F. Eden will be found interesting : “ The Mount Abu 
is not connected with the Aravallis, but is separated on the north 
by a few low^ hills, and on the oast by the large plain of Rohera. 
It seems as if the mountain had originally been a series of peaks 
and ridges, separated by deep rocky defUes, which hy the disin- 
tegration of the^n*ook and the action of the elements had become 
filled up to a greater or less extent. For when wells are dug, 
it is not unfr^ent to meet with clay, gravel, or rocks, more or 
less disintegcatod as the workman passes downwards. Sometimes 
very fine specimens of sock crystals 4)f large ske are found. The 
vast mass of the hill is granitic, but occasionally within the bound- 
ary range of peaks, matamorphic trap, basalt and other varieties 
of the Same gneiss may be recognized, as also other stratified 
^^ranaitinnary rooks. « On the eastern face of the hill the upper 

4 Q 
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parte are all granite, bat as the plain of Bohera is approached, 
aboat one-third of the elevation inclines at an angle of about 75 
degrees towards the horizon and dips downwards towards the 
west. On this face of the hill is also found a quarry of white 
marble, of which, it is said, the famous Jain temples on Abu were 
built. Earthquakes more or less marked are still frequent.” 

Boil, Ac. — ^The soil being fertile and rich, is naturally covered 
with jungle in hills as well as to a great extent in the plains. 
But £fae peaks and ridges of the sanitarium have been nearly de- 
nuded, owing to the continued and indiscriminate cuttings that 
have been going on for the past 80 or 40 years, while in the 
plains the jungle is gradually diminishing to some extent, as the 
cultivation is increasing with the increasing population and the 
change in the mode of life. The inhabitants of the State now fre- 
quently comh in contact with men from other provinces, and even 
with Europeans, whose number for visiting the Delwara temples, 
or Aim sanitarium is steadily increasing, and have been thus placed 
in a position in which their wants and aspirations are undoubtedly 
rising. Great facility having been afforded them for exporting 
ghi and minor forest produce, as well as grains, they pay parti- 
cular attention to pasturage and agriculture. Thus the gradual 
diminution of jungle is certain, as is evident from the following 
facts, viz.j that the revenue of the State, which is mainly the 
land revenue, has increased from to IJ lakhs during the pu&t 
few years. 

Rainfall, at Ahu during the last 15 years. 
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RalniUl in Abu hiUa. — The above statement shows that the rain- 
fall on Abu is very uncertain — ^wbile in 1877-78 it was only 18*29 
inches, in 1875-76 it was as much as 110*30 inches ; the maxi- 
mum of rainfall being in July and August. As a rule, March and 
April chiefly, January, February and October generally, Novem- 
ber and December occasionally, and May, June, July and August 
are hardly ever without some rain. The uncertainty of rainfall on 
these hills affects agriculture in the plains to a considerable extent, 
.-IS is evident from the fact of now and then, the crop getting re- 
markably short, fodder scarce, the grass scanty and the people 
Miffering miserably in consequence. 

Forest growth.— The forest growth varies according to eleva- 
tion and soil. Along the foot of the hills, as well as in the plains, 
Bidea frmidosaj Acad a Catechu^ Acacia leucophlwa^ A, rupestris, 
Broitopift apidgeray Ac., Ac,, arc generally met with.' But ascend- 
ing further up we see Ulmus iniegrifolia^ Saplndus emargimatuaj 
^Egle Marweloe, bamboos, Craicpva religiosa, Navelea parmfolia^ 
Siercului urenSf Bomidlia thudfera^ Diospyroa Melanoxylon, and 
some species of Alhizzla^ Anogeiasux^ Z'nyphus and Bauhinia, 
Near the summit arc found Eugenia Jamhosj Mangifera indica^ 
Mallotm philippinemu^ Cryptolepw, Bnchamnia^ Casearia tomen^ 
fosa, Anogeisatts latifoUa^ Coisalphiia Sepiaria^ Ficua cordifolia^ 
Flicourtia (tapida, Ficue bengalends^ Ficua Wighiiann^ Ficus relu 
giosa, as well as Dalhergia latifolia and many others. Palm trees 
are confined to a few places only. As I stopped at Abu only for 
a short time and when the monsoons had commenced, a com- 
plete list of the species growing in the hills, with authentic local 
names, could not be jjrepared. 

The inhabitants. — The inhabitants of Serohi are Bhils, Minas, 
Grassias, and Kolies, with Rajputs as their ruling race. The po- 
))ulation of the State is said to be 55,000, or 18 persons per square 
mile. The .plains of course are more populated than the moun- 
tains, as the facility for keeping herds of gouts, sheep, and cattle, 
and that for cultivating land is more there than in the precipitous 
hills of Abu. The ryot is illiterate, uneducated and backward 
in civilization, consequently the majority of them arc in poor cir- 
cumstances. 

Land tenure. — About three-fourths of the State is said to be 
in the possession of Rajput Thakurs, who give half the produce in 
kind to the Raj ; but I am told, that the surrounding hills of Abu 
station are kbaisav(or crown land), in which no Jagirdar, Ac., has 
Bny right. These hil^ are principally inhabited by the Bhils. 

Wealtfi of the people^ — The wealth of the {)eople chiefly con- 
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sists in flocks and herds. The villagers pay nothing for grazing 
or for fuel, timber or any other forest produce taken from their 
respective village lands, for bond fide household requirements. 
They can sell fuel by head-loads, free of all charges, but in case of 
fuel or timber removed for sale by carts, &c., they have to pay a 
certain rate to the State. Some of the minor forest produce, such 
as honey, is sold only to the Raj at fixed rates. There is room in 
this direction for the people to extend their profits by paying more 
attention to the subject. 

Mr. McKee, in the ‘‘ Indian Forester” for October 1883, states 
that the revenue from lac in Rewah State has in recent years in- 
cresed from Rs. 12,000 to Rs. 52,400, vrhile formerly when the 
extraction of lac was not sufficiently known in Rewah it amounted 
from this source merely to Rs. 500 per annum. He adds that the 
people of Rewah are at present well acquainted with the process of 
extracting lac, and are thoroughly conversant with the habits of 
the insect, the method of propagation, and the treatment of the 
trees employed. Ho is of opinion that “ Kala cbilla,” a variety of 
Butea^ yields more lac than “ Sufed chilla.” Both of these varie- 
ties grow side by side in Rewah. Now there are a good many 
BxUea trees hero in Serohi, and an experiment is therefore worth 
trying to get lac from them. If the existing chilla does not give 
lac, the other kind of chilla may be introduced to good purpose. 
In Sawaie Madhopur of Jeypur State, gum is obtained by tap- 
ping the Butea. Similarly other experimeuts for obtaining minor 
forest produce may be tried in the interest of the State. In short, 
this subject is worth careful consideration. 

Walar cultivation. — The jungle being valueless in the opinion 
of the people, a sort of forest-destroying cultivation is practised 
by them, notably by Grassias, a nomad tribe. They clear out large 
patches of forest land, and set fire to what they have recklessly 
cut down, without paying any regard to the useful trees, or the 
' protective undergrowth. They use the ashes as a manure in their 
roughly prepared fields, in which they raise crops once, or twice, 
until the productive property of the soil is injured, the surface 
soil being either caked, or washed away, and the fields eventually 
turned into a mere scrub of weeds or bushes. The kind of cul- 
tivation above mentioned is called “ Walar ” in this locality, and 
requires gradual suppression, as it is neither profitable to the peo- 
ple nor the State. At any rate it requires every discouragement 6t 
Mount Abu, specially within some five miles of the sanitarium, 
where the Bhils are a little advanced in this respect, as th^ do 
, not bum good trees for this •purpose. 
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TbB wood mppty of Aba atation.—The fnel supply of Abn is 
chiefly by bead-loads, mostly brought in by Bhils. The orders oon- 
ceming this supply are, that nothing but dry wood should be 
brought in, but I have heard from trustworthy sources, that a great 
deal of green wood, principally underwood, is generally mixed 
with the dry, through want of careful supervision. The dry wood 
is allowed to be brought in from any place where it can be had, 
and wood being scarce near Abu, the Bhils generally bring it from 
a distance of two or three miles. Most of the local Bhils live by 
the fuel supply and sundry service to the visitors and residents of 
the sanitarium. Fuel and charcoal for Government troops are 
brought from the Nadra forest lands, situated on the western margin 
c^Abu, outside the sanitarium. The supply is managed by a 
coAtractor. He purchases wood from the State, gets a portion 
made into charcoal by giving out petty contracts, and the charcoal 
ab well as the wood he brings to the station by the same means. 

BEASONB FOR CONSERVANCY AT ABU. 

Aba Sanitarium. — ^Abu is a place remarkable on account of the 
sanitarium for the Bombay troops and the head-quarters of the Raj- 
putana Agency, as well as for the Lawrence School and the famous 
Jain temples, situated in Delwara, a part of the station. There is 
a small lake in the station, conveniently situated. 

As far back as the year 1863, the population was only 1,200, 
but it has steadily increased since that time, and at present it is 
approximately estimated at 2,000 persons. The number of Euro- 
pean gentlemen visiting the sanitarium has increased to about 60 
l)er annum, and the number of native visitors, including pilgrims, 
to the renowned temples of the Jains, has increased during this 
period approximately from 1,500 to 8,000 per annum. The num- 
ber of bungalows may be approximately put down at 100, with a 
larger number of quarters for servants and various petty houses, 
in the bazaar. There are barracks for some 200 European sol- 
diers. To meet' the necessary demand for timber and firewood 
specially in a hill station, where constant repairs to buildings are 
necessary, and moreover a considerable quantity of fuel is required 
in the winter, the suppliers of wood have out down trees indis- 
criminately during the last 30 or 40 years, wherever they could 
find them within a convenient distance. Consequently, the soil 
by heavy rains specially in steep places, has been considerably 
washed off, and the hard rock laid bare in many places. ’ Thus the 
surrounding billa of Abu Aanitarium hate been almost denuded, 
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and the fuel and fodder supply fallen short, not to speak of the 
change in climate. Notwithstanding frequent injuries, a few 
trees with fair growth of underwood still remain. If this vegeta- 
tion is for a certain period protected, even the steep and almost 
denuded rocks in the surrounding hills will, in time, recover. 
Besides these hills, the remote ridges and peaks of Ahu hills are 
similarly steep and precipitous, consequently not suitable to ex- 
tensive agricultural operations. The rain water falling on these 
steep hills of about 75 degrees, rushes down with great velocity, 
carrying down all disintegrated rock which comes in its course, 
flooding the ravines in the plain for a short time and then sub- 
siding. As the banks of water-courses and streamlets, as well as 
the bides of the more remote hills, arc fairly covered with forest 
vegetation, which breaks the force of the rainfall, and makes 
the rocks firm by means of its roots, the destructive torrents 
are prevented. This check in the course of torrents, is chiefly 
appreciated when we consider that the water being everywhere 
near the surface in the plains, and the soil being rich, as also 
there being a sufficient number of men in the State, there is every 
prospect for the extension of cultivation in the plains. As the 
country is now opened out by the railway, the increasing prosperity 
of the tenants will certainly provide them with necessary funds for 
extending agriculture. In short, to preserve the salubrious cli- 
mate of the station, and to reduce the present high rates for fuel, 
fodder, and timber supply to the place, as well as to assist in the 
regularity of rainfall and to minimise sudden floods in the plains, 
it seems most desirable that the conservancy of forests on the 
hills in general, and that of the denuded ridges and peaks of the 
sanitarium in particular, should be brought under better manage- 
ment. An adequate area of forest outside the station, and con- 
veniently situated for the purpose of supplying fuel and timber 
to the place, may he selected and placed under special treatment 
for the continuity of its produce. Besides this, the area extend- 
ing to 800 yards on both sides of the main roads coming to the 
sanitarium may be specially protected to prevent landslips, as 
well as to afford agreeable cool air to the travellers who come to 
visit the station in summer. 


PROPOSALS FOR THE BETTER CONSERVANCY AT ABU. 

PropomlB. — For the sake of convenience I havc( divided the 
proposals into four parts, t.^., (a), those relative to the area within 
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the radius of 5 miles from the Abu church ; (6), those relative to 
tbe area extending to 300 yards on both sides of main roads to 
Abu sanitarium ; (c), those relative to an adequate area selected 
outside the Abu station 'with the view to supply fuel and limber ; 
((^), tbe area of the hills outside the above selected places. 

(a). Proposals relative to the area within the radius of 5 miles 
from the Church at Abu, 

Selection of Areas. — The fifth is perhaps the last mile where 
denudation has reached, but if operation to that distance be con- 
sidered unnecessary, the limit may be put down to the fourth mile. 
AV’^ithin this area, there are ridges and peaks which can be conve- 
niently protected and brought under cultural operations. All such 
available ridges and peaks may be taken up where rights and pri- 
vileges either do not exist, or can be easily compensated for, with- 
out much inconvenience to right-holders, (kre may be taken 
that they are to some reasonable distance from habitable quarters. 
The plain portion of the plateau may bo left out, as among other 
things, grazing lands for an adequate number of cattle to supply 
milk, &c., to the residents, is a necessity. 

Demarcation. — The seh'cted areas may b<' demarcated by kucha 
masonry pillars, conical in shape, fi feet in diameter at the base, 
and 4 feet in height. Such pillars cost in the Murree forests of 
the Punjab only 3 annas each, white- washing inclusive. The 
average distance between these pillars ought to bo quarter of a 
mile. They should be placed in conspicuous places, so that they 
may be clearly seen at a distance. 

Fencing. — It is expected that the boundary lines of these 
selected areas will generally run along steep places, but in oases 
where cattle trespass is probable, rubble masonry walls, 3 feet high 
and 2 feet thick will be necessary. The average cost of such walls 
in Ajmere has been Its. 2-4 per 100 running feet. 

Sowings. — Sowings of indigenous trees may be extensively 
tried early in the rains. The seeds should be sown by dibbling 
them in contour lines in favourable places where good soil exists. 
The operations should commence from top side, gradually extend- 
ing down to the base of the demarcated area. Seeds of foreign 
species should not be sown unless their cultivation and chances of 
success are well studied in a nursery. 

Planting. — Planting is expensive, but to a limited extent at- 
tempts should be made to raise plants in nurseries near culturable 
areas for this purpose. The planting should generally be effected 
along the ridges, where the rush of water is not so' severe as ti; 
^abh them away. 
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Felling— -The hills under coosideration are so much denuded, 
that fellings of any sort are as yet unadvisable. On the contrary, 
it may be recommended that even the removal of rank vegetation 
should not be allowed, as such vegetation binds the soil and pre> 
pares necessary humus for the rapid growth of seedlings. 

Prohibitiona. — The demarcated area should, as far as practic- 
able, be closed against grazing till the new growth can admit of it 
with impunity. The prohibitory acts, which may be enforced are 
given here 

(а) . Breaking up waste land for cultivation without permission. 

(б) . Setting fire to grass, trees, or brushwood, or lighting or 
carrying fire in such a manner as to endanger the safety of the 
demarcated areas. 

(c) . Lopping, cutting, breaking or otherwise injuring trees or 
bushes or bamboos. 

(d) . Collecting any forest produce, such as gum, resin, honey, 
wax, &c., without permission. 

(tf). Digging or quarrying stones, kankar or limestones with- 
out permission. 

(/). Cutting or grubbing grass, removing dry wood without 
permission. 

(g). Grazing cattle without permission. 

Gradual cultdvatlon recommended. — It may be noted that 
extensive cultural operations are not recommended at once, but 
should be introduced gradually when necessary funds are available. 
The areas may be demarcated, even when the cultural operations 
cannot be undertaken for some time to come, and the proposed 
prohibitions enforced. The areas thus protected will become natu- 
rally regenerated, and in a few years the appearance of these hills 
will be remarkably improved. 

(6). Proposals reUuive to the area extending to 300 yards on both 
sides of main roads to Abu, 

Demaroatlon and Fencing. — Demarcation and fencing of this 
area are out of the question. The forest growth of this area can 
be protected by the same process as the road aide trees in the 
plains. 

Oultural operations. — Cultural operations are not necessary 
beyond casual pruning, as self reproduction as well as regeneration 
will be sufficient. 

Prohibitions. — ^The following prohibitions may be enforced ; — 

1. Walar cultivation. 

2. Lopping, cutting, breaking,' or otherwise injuring trees, 

bushes, and bamboos. 
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d. Browsing hj camels, goats, &c, 

4. Digging or quarrying stones, &c. 

(<?)- Proposals relative to an area selected to supply fuel and 
timber. 

Seleotion of Area. — This area should be as near the station as 
possible, so that its produce may be brought to the sanitarium 
with facility. If possible it should be free of rights, specially those 
of grazing, or else the rights should be compensated for or regu- 
lated within reasonable limits. The extent of this area, of (sourso, 
should be according to the requirements of the station. If one 
compact area is not securable two or three pieces might bo ar- 
ranged for. 

Demarcation — This area may bo demarcated as noted above. 

Fencing. — If necessary, the places where inroads of cattle are 
apprehended, may bo fenced by kucba masonry walls, which are, 
though costly, but indispensable to secure tbo good-will of tho ad- 
joining cattle owners. 

Natural reproduction to be encouraged. — Sowing and plant- 
ing should be undertaken when absolutely necessary, and when the 
funds for the purpose have boon provided. It is recommended that 
natural reproduction should chiefly be encouraged by means of 
selection fellings. This simple system consists in felling mature 
trees at conveuioiit places. Care should bo taken that the trees 
growing along water-courses, roads and water-sheds, are not felled, 
nor those where they are few here and there in open places, or 
where they are required for the purpose of shedding seed. The 
trees growing densely should be thinned out without much ex- 
posing the soil. Those proposed for felling may be marked with 
lime to enable tho coolies to find them out. (^are is also necessary 
that the crowns of the remaining trees are, as far as possible, 
either in contact with each other, or adjacent, so that the hot rays 
of the sun do not dry up the soil, for the seeds have more chance 
of germination and growth in moist and friable soil than in one 
exposed, or where the surface soil gets not only parched by the 
heat, but is washed away by the rains. Further care is necessary 
that deformed, twisted, sickly, or stunted trees are principally rer 
moved, except where their presence is absolutely essential. 

PrdhibltionB.— The prohibitions mentioned above under (b) may 
be conveniently introduced. 

(d). Proposals for the area of the hills outside the above selected 
places. 

Demareation and Fencing. — The demarcation and fencii^g wf 
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this area is entirely out of the question, because the population is 
scanty, and the distant hills of Abu principally under forest growth. 

Cultural operations. — Cultural operations aro not necessary, as 
the demand of forest produce, except at Abu station, does not 
exist. 

Fellings. — Green and good trees should not be allowed to be 
felled for sale at Abu, except when they are specially required for 
timber. Dead, deformed, or densely growing trees of good girth, 
not standing along water-courses, roads, or wator-shods, may be 
sold and foiled if required. Dry fallen wood may be conveyed to 
the station either free of charge, or on payment of some prescribed 
fees, as may be decided by the Raj. The privileges or rights of 
the people should of course be respected, but if any scheme can he 
devised to make tlnmi understand that the removal of trees from the 
banks of water-courses, sides of roads, or water-sheds, are injurious 
to forest ecmservancy, this would be highly commendable. 

Prohibitions. — The only prohibitions required at present are, 
that “ walar cultivation ” bo discouraged as far as possible in 
these hills. Browsing by goats, &c., requires regulation. These 
animals should only be allowed where their prohibition seriously 
affects the rights or privileges, and a suitable fee may be imposed 
on goats, &c., which are kept there for trade, so that this practice 
may he confined to the plains alone. 

Demarcated areas may be named Forest Reserves.” — If ad- 
visable, the d<‘morcaied ansas may be termed ‘‘ Forest Reserves,” 
and numbered consecutively, as well us distinguished by some local 
nujnes. 

Permanent Nursery. — For the purpose of raising dedicate seed- 
lings, as well as studying the growth of foreign species, it is neces- 
sar}^ that a small permanent nursery, of about an acre or two in 
area, may be prepared in a convenient place where watering can bo 
arranged without much expense. Perhaps a site near Delwara or 
Abu lake will bo found suitable. 

Fire-protection. — Among the chief enemies of forest conser- 
vancy, forest fires occupy a prominent place. They destroy in a 
short time what efficient protection and repeated cultural opera- 
tions have produced in several years. Elaborate proposals for 
keeping out fire are uncalled for at present. However, the demar- 
cated areas may be divided into blocks by fire lines, which should 
be kept clear ol grass, &c., when it is dry. In other places of the 
hills conflagration should be discouraged as much as possible. 

Prohlbitiona* — For the better protection of demarcated forests, 
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it is essential to frame and put into practice some prohibitions 
of acts likely to damage them. They are summarised in a pre- 
vious page ; but it is as well to explain the reasons here as follows : — 

(a). This section is necessary to check walar cultivation, which 
is destructive of forests, iis well as to prevent peojde from flispos- 
ing of valuable forest produce under the pretence of clearing forest 
hind for cultivation. Moreover, when there is ample room for cul- 
tivation outside the forest, it is quite superfluous to encroach upon 
the forest area set aside for well considered ])urposes. 

(/;). As grass and dry wood are not removed, the chance of fire 
breaking out becomes all the greater, hence urgent necessity for 
the prohibition. 

(r). The simple reason for pmhibiting the practice of lopping, 
&c., is that the standing growth is seriously injured thereby, and 
future regeneration rendered vahieh'ss. 

{(i). The prohibition against the indiscriminate collection of 
gum, Ac., is evidently necessary, us it is generally observed that 
the persons gathering such articles do not, in tlie least, mind what 
great injury they invariably inflict upon the body of some of the 
valuable trees. 

(e). With regard to quarrying of stones, &c., it may be observ- 
ed that people, by their indiscriminate operations in some places, 
undonnine the base of valuable tri'os, in other eases, cause land- 
slips that result in obstructing the water-courses, damaging the 
roads and destroying surfaces previously cov(*red with good vege- 
tation. lienee it becomes necessary to prescribe particular spots 
for quarrying, after careful consideration of the various circum- 
stances. 

(/), The careless cutting of grass takes away with it many 
hopeful seedlings, while the survivors remtiin c‘xposod to the incle- 
mency of weather. Moreover, by this practice, materials of useful 
manure, are lost sometimes in places whore their service is abso- 
lutely necessary for the rapid regeneration of denuded areas. The 
dry wood is similarly useful for enriching the soil. 

(^). With respect to grazing, it may bo pointed out that 
browsing animals, viz.^ camels, goats, and sheep do great damage 
to the plants by eating off all their delicate parts and materially 
effecting their growth, while animals that simply graze are so faf 
injurious, that they disturb the soil, and thereby damage the young 
growth. Hence browsing requires to be strictly prohibited, while 
grazing cannot be allowed without well considering the tracts in 
which it is likely to do the least injury. 
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Prooednre of preventing forest offences, — With regard to the 

above prohibitions, as yrell as those that have been dsewhere men- 
tioned, the procedure to be adopted for carrying them out may be 
conveniently left for the consideration of the local officials. But 
one point in connection with the subject is worth noting down, rir., 
that, as far as possible, preventive measures are to be invariably 
preferred to direct punishments, &c. 

Establishment. — The demarcated hills surrounding the sanita- 
rium, and the area selected for the supply of forest produce to the 
station, require special establishment for carrying out various works 
and protecting the forest growth, while the protection of the area, 
extending to 300 yards on bolh sides of the main roads, can he 
conveniently left to the officials in charge of such roads. The for- 
ests in the hills outside the above noted places can he managed hy 
the local revenue officials of the State, subject to the professional 
advice of the forest official in charge of demarcated areas. This 
official should be n qualified forester, otherwise efficient treatment 
of the forests cannot be oxpect(»d. If available, one of the State 
officials, or a student of Serohi School, should be trained in the 
Forest School of Debra Diin, or the services of a trained man may 
he secured. The strength of forest establishment will, of course, 
depend upon the areas selected and efficiency of protection required. 

Reveniie and Expenditure. — To defray the necessary expenses 
of reboisement, as well as maintenance of forest establishment, it 
is necessary that adequate funds should be provided. In Murree a 
sanitarium of the Punjab, such funds are set aside out of the in- 
come derived from forest produce consumed at the place. Permits 
are issued by the Municipality or Forest Department for dry wood 
and grass removed from lands under their respective jurisdictions. 
Available standing trees are either sold by public auction, or on 
application of traders at prescribed rates. Annual contracts are 
given for the supply of forest produce to the Government troops. 
A dep6t for the supply of charcoal to the residents at fixed rates 
is maintained by Forest Department. As a rule, the site, method, 
and time for cutting or removing forest produce are prescribed 
in the permits, &c. If similar procedure be gradually introduced 
at Abu, the necessary provision will, in time, be obtained, but to 
Initiate the conservancy arrangements, it is necessary that the State 
may provide some money before the Department can be self-sup- 
porting. 

Jktpore, 
bih October, 1886. 


Sadhu Singh. 
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annual meeting op the AMERICAN FORESTRY 
CONGRESS. 

(^Continued from page 458). 

Sbcond Day’s Proceedings— 

Prof. J. L. Budd, of the Iowa Board of Forestry, read the fol- 
lowing interesting paper : — 

Possible modificatioTi of our prairie climate, 

Mr. President 1 think it was not wise to promise a brief paper on 
this disputed subject, as I believe— in common with most of our early 
prairie settlers— that an appreciable change of climate has been wrought 
by the occupation and cultivation of the prairies by civilized man, and 
that an extended system of forestry planting in great blocks, such as is 
common in all parts of continental Europe, might change our present 
elimato for the better in a brief period. 

On the other hand our American physicists seem to unite in accepting 
the sweeping assertion of Prof. Elias Loomis, and others, that the mean 
temperature and rainfall for given periods does not vary sensibly from 
century to century, and that there is no evidence whatever that the 
earth’s climate has changed materially in 2,000 years. 

While I do not feel like combating this general proposition from 
the standpoint of periodic averages of temperature and rainfaU^ I am 
anxious to impress the fact that successful orcharding, small-fruit growing, 
and crop production in field and garden, depend more on extremes of 
rainfallf temperature and atmospheric humidity than on monthly, annual 
or longer periodic means. 

Especially is this true of great area of prairie or steppe, far removed 
from the breadth of the ocean, such as our great western plains, and the 
still greater steppes of Europe and Central Asia. 

In continental Europe the methodic and general forestry system ^ 
founded and sustained on the gsRC>‘<^lly accepted belief that a judicious 
distribution of large forest areas wBl modify diurnal variations of temper- 
ature and moisture of air during the growing season, and possibly will 
bring about a more equal distribution of rainfall if it does not actually 
increase it. 

The general plan of the meteorological observations in Europe will 
(five, and has given during the past century, much precise information on 
this vitally important subject 

The learned Secretary of the London Meteorological Society gave ns 
in 1882 the following guiding principles, observed at the meteorological 
stations of continental Europe. 
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(1) * Ordinary meteorological tables of periodic means are not sufficient- 
ly detailed to throw light on the influence of the weather on agricultural 
or horticultural crops. 

(2) . To be truly valuable, the observations must be frequent and ac- 
curate, and give daily and monthly extremes as well as means. 

(3) . For agricultural purposes, the beat should be observed in the 
open sunshine, as field crops can have no protection from direct sun heat, 
or the heat of the lower beds of air on exposed soils. 

(4) . The tomperaturo and humidity of air during the heated portions 
of each day, in the growing season, and their extremes, should be record- 
ed. 

(5) . We need more perfect heat measures than wo now have. That 
the sun reached a certain temperature at a certain hour gives no correct 
idea of the sum total of heat during the day. 

(6;. We need more perfect observations on relative evaporation under 
the varied conditions as to exposure, colour of soil, protection from wind 
sweep, &c. The evaporation from a tin dish on a grass plot gives no 
correct idea from the evaporation from exposed dark coloured soils. 

Had we boon favoured with such accurate observations on our daily, 
monthly and annual extremes of temperature, humidity of air and rainfall 
at varied points over our prairies for the past 40 years, wo would now be 
able to give scientific reasons why spring wheat is now a precarious crop 
on virgin sods, why rusts, smuts and blights are more general than in 
the early days, and why orchard trees, shrubs, &c., that succeeded per- 
fectly 80 years ago, now utterly fail to endure our sunimors or winters. 

As our relatively now country cannot give this accurate infonnatiou we 
con only talk of probable causes for known effects. 

(1). We have reason to believe that our winds from the south-west, 
west and north-west are hotter and drier in summer than 40 or even 
20 years ago, and that our winds from the Gulf of Mexico have not 
materially changed as to heat or contained moisture. If well founded 
this would account for many of our cumulative troubles in crop produc- 
tion. Prof. Tyndall has remarked that a change in the extremes of heat, 
cold, moisture and aridity of air, of Jive per cent, may change or materially 
oflfoct the field crops of a whole country. In Europe, Asia, and in our 
American Btates at the east and south, the destruction of the native 
covering of timber has wrought the changes which the statement of 
Tyndall predicted. 

In the prairie region we have as much timber to-day— perhaps more — 
than we possessed when the first settlers put up their cabins on the bor- 
ders of the island groves and the stream timber borders of Indian and 
Illinois. Yet it must be said that the prairie groves, and the timber of 
the stream bottoms and adjacent bluffs, then presented real forestry 
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condituma, which alone can modify climate to any noticeable extent. NoWj 
oar larger timber areas are broken by clearings into little patches and onr 
planted timber is in little patches and thin belts for arresting wind sweep. 
In the way of arresting too rapid evaporation such timber planting is 
usefnl, but it cannot take place, in climatic modification of the scattered 
areas of real forests known to the early settlers. But the main cause of 
the cumulative increase of heat and aridity of our westerly winds in sum- 
mer, is given with special clearness by onr lamented Arthur Bryant on 
the first page of his valuable work on Forestry. In this brief paper we 
cannot repeat the whole story, nor is it needed in this body of clear 
thinkers and close observers. Forty to 50 years ago the whole prairie 
region, west of Lake Michigan, was literally a sea of grass, interspersed 
nith island timber belts and groves, clogged drainage centres, and wet 
bottom lands without visible outlet. Even in the fainously dry summer 
of 1854 the flats, drainage centres and sloughs of Illinois, in Dekalb 
county — which are now dry and firm — would mire a team in August, 
while the grass could bo tied over your hat when sitting on u horso. 

The whole country was then in condition to hold the never-failing 
•Tune freshets, and as Bryant states, the rank vegetation of forest, barren 
timber lands, and open prairie took the place of the forestry covering 
of the eastern and middle States to a measurable extent. Even then the 
rainfall was variable, ranging for instance from 74^ inches in 1851 to 
23^ inches in 1854, yet it was proverbial that the dry seasons then gave 
the best crops and the fattest hogs and steers. The driest and hottest 
winds from the south-west were then never known to “ fire” corn, to burn 
the leaves of trees or plants, or to prevent the deposit of copious dews at 
night. Forty years ago Bobert Russell said that continued westerly 
wind could never fail to bring drought to the prairie region, yet the conti- 
nued westerly winds of 1854 and 1855 did not come to ns as now robbed 
of moisture, and as dry and hot as the air from the Sahara Desert. 

The grassy plains and clogged sloughs and streams gave off moisture 
to the passing breeze. At this time the whole west presents a different 
aspect. Binco Bryant wrote in 1870, the evils of which he complained 
have become more pronounced. Literally a great expanse of country — 
large enough to make several kingdoms of Europe— in the west and 
north-weet — have been since turned with the plough, with the accompany- 
ing drainage of sloughs, ponds and streams. Our winds from all wester- 
ly points now literally pass over a dry heated soil in a dry period, which 
drinks up with hungry avidity the moisture of the air. 

For the benefit of those who may doubt that the occupation by man of 
u prairie country, with the consequent exposure of an alluvial drift soil 
by culture, pasturage, cities, villages, roads, railway beds, drainage, open- 
ing of clogged and boggy drainage centres, and creek channels, &c.^ will 
increase the heat and aridity of the tfreeze passing over it, we might 
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give many pages of proof from the chequered history of the great easten 
plaia of Europe and Asia. In the light of this experience we might 
reasonably expect a more radical and positire change of climate than we 
now complain of. 

(2). The tendency to long continued westerly winds during our dry 
periods has seemed to inorease during the past 40 years. 

After careful consideraticm this seems quite ae probable as the in- 
crease of heat and aridity of our summer air. 

It may be said that we are on the plain at the foot of a mountain 
range. Weat of the Missouri river we ascend an inclined plane to 
Denver, where we reach an altitude nearly one mile above the bed of 
the Missouri at the Mississippi. 

Just west of Denver we reacli the apex of elevation on the summit of 
the Rockies. The natural movement of cool air from the mountains 
down the elevated plane to our relatively warm valley, was a marked 
peculiarity of our climate when the buffalo and Indian roamed over our 
prairies. 

That this natural tendency would bo increased by any marked increase 
of heat and aridity of our summer air in the Mississippi Valley, is wo 
evidmt for words. In connection, it should be kept in mind that the 
tn'flow of air from the elevated plateau and mountains west of us is really 
tmly a omtinuation of the natural current that flows inland from the 
Pacific ocean to the aummft of the Rockies daring the heated term. 
When the cafions, gorges and slopes of the mountains east of the sum- 
mit were covered with a dense growth of conifers, that held the snows 
well through summer, the Pacific moisture was mainly precipitated on 
the range and its foot-hills. But more Tocently the heating of the rocks, 
conaequeuft upon the removal, in large part, of the timber covering by 
fire and axe, permits a greater per cent, of the Pacifle moisture to pass 
through the gaps and over the dry plains of Colorado to the eastward. 
Plainly this moisture might pass eastward to the Alleghanies if it failed 
to meet cooler northerly currents, as it often does in the valley of the 
Misfouri and south of the great lakes. 

From this sonree, beyond reasonable doubt, has come the blessed 
showers which gave II inches of rainfall to the west slope of Iowa last 
thme, while east of the divide we had, during the same period, but two 
inches, and that in light sprinkles. 

We man only add that onr idea, that we have had almost continned 
westerly widds during the severely dry summers of 1886 and 1687, has 
been disputed on the grounds that we have had winds from all directions, 
sftoi tkangmg three er fimr times a dag. Our close observers need not be 
tedd thiit the variation of our enrfaoe winds, in connsotiofi with 
tiim#of rain, have always been followed by the steady inflow of air from 
^ ihadry weat. * 
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(3). While onr average rainfall of summer for a period of ten years 
may about equal that of the period from 1850 to 1860, it seems to be 
less equally distributed through the season of growth and the wet and 
dry seasons. 

On this point Mr, Bryant says “ Extremes of wet and dry weather 
are more frequent, and the dews condensed in dry seasons are more 
scanty. Instead of abundant rains in May and June, dry weather at that 
season is more common.'* 

As to causes, we can only look to the changes wrought by man on the 
prairies and mountains west of us as already indicated. With the ap- 
proach of cold weather each year we have a change in prevailing winds 
and character of storm centre. The snow covered Rockies become storm 
breeders, from which will pass eastward our usual series of storms and 
hliz/ards. In the early spring, if wo have our usual supply of melted 
snow and heavy rainfalls, filling our bottom lands of rivers and streams 
and making it difficult for farmers to get in their crops, the lower levels 
of our plain become less heated, and we may have until July an alternating 
play of winds up and down our valley from the Gulf of Mexico to the 
polar ocean, bringing an excessive supply of the blessed rain, but facts 
too evident for succossrul refutation lead ns to believe that the tendency 
to extremes of drought will become still more manifest as the prairies be- 
come more generally occupied and cultivated, unless, as Bryant says, the 
evils we have brought about be not mitigated or perhaps wholly removed 
by planting a due proportion of the country with forest trees. 

This brings us to the consideration of the question; in the light of 
Iho experience of the old world, as indicated by Geo, P. Marsh in his 
able work on “ Earth as modified by human action,” what course should 
Congress have pursued iu the disposition of public lands in the north- 
west. 

During a talk with Lewis Ellsworth and Dr. John A. Kennicott, in 
the old Prairie Farmer office in 1857, they unitedly expressed the belief 
that at least 80 per cent, of the whole prairie area then in the hands 
of Government should be reserved for timber planting in great blocks, as 
practiced in Europe, and that a large share of the proioeda of sales of 
the remaining lauds should be devoted to the systematic planting and 
after pare of the reserved tracts, I think it will be generally agreed that 
this methodic disposition of our prairie lands would have been immea- 
snreably better than frittering away the proceeds of the land in harbour 
iinprovemeiit and abortive attempts to make mud creeks navigable* 

We pass over the final attempt of Coogreas to do something lor the 
forestry interests, as the plan of securing a timber oiaim by the plant- 
ing of ten acres of timber could not materially modify our climate, had 
each settler under this set faithfully carried out the contract. 

Even at this late date Congress could do much by withdrawing from 

4 B 
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market Urge tracts on the western plains, and on the headwaters of onr 
fitreems in the west and north-west, with a view to systematic timber 
planting and the preservation of that we now have in the Rockies, but 
that it will be donCj we are not more certain than was Dr. Kennicott 
and Mr. Ellsworth in the early days of prairie settlement. I will only 
Md that my faith in methodic forestry planting as a complete or partial 
remedy for the climatic troubles we now experience, is much stronger 
than it was in 1881. During the summer of 1882, I was permitted to 
study critically the elaborate forestry system of the Russian Empire in 
Europe. Prior to the time of Peter the Groat we have the most com- 
plete evidence that a very large part of the black soil region east of the 
Volga was subject to periodic extremes of rainfall, followed by long conti- 
nued drought, during which the moisture -hearing winds from the west 
passed over the heated plains of Russia in Europe and Central Asia to 
the far off Altia range of mountains without precipitation, as they now 
pass over Western Texas and Southern California. Now^ the planted 
forests on these steppes are 12,502 in number, which are under the 
general supervision of 762 educated Directors. 

The area of these individual forests ranges from 3,000 to 80,000 aores. 

In company with forestry experts we passed through many of these 
island forests on the great plain, and fonnd everywhere an attempt to 
preserve real forestry conditions by thickness of planting, the preservation 
of underbrush in open parts, and the rigid exclusion of fires and stock. 
In all cases we found the dense sylvan shades, and the carpeting of 
loaves and leaf mould which keep the earth cool and moist. 

As to climatic effect, the Minister of Public Domain assured us that 
the meteorological records of past 150 years, and the reported crop yields 
on the steppes dotted with these foiests, had shown a cumulative in- 
crease of rainfall from summer showers, and a decided increase in the 
moisture of the air during the growing season. 

He was also positive in the statement that the modifying influence 
had extended into the eastern sections, with the completion of the 
forests, where formerly tlie lands had been utterly worthless except for 
thin and scanty pasturage. 

In the earlier history of this region the main rainfalls were io June, 
but since the completion of the forestry system — now covering folly 80 
per cent, of the black soil area— the summer showers daring July and 
August permit the successful culture of the sugar beet, potatoes, Indian 
corn aijad other crops requiring rainfall later than June. When question- 
ed for the causes for the increased summer rainfall, the invariable reply of 
experts was, that it resulted from the unequal heating of the air over the 
plain, brought about by the Urge forest areas. 

On the north plain of Europe, including North France, Belgium, Hol- 
land, North Germany, Denmark, Prussia and Poland, we found a methodic 
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nystem of forestry planting and preservabion, and that all classes from 
peasant to prinoe united in the belief that 33^ per cent, of the country 
must be kept in timber, yet we did not here find scientific men united 
in the belief that forestry planting directly increased rainfall, lint they 
did unite in the belief that large areas of forest tend to a more equal 
distribution of the rainfall, and more equable conditions as to tenipera- 
tnre and humidity of the air. 

On the north plain of Europe forests have existed in more or less 
perfect condition during hundreds of years, hence the Russian experience 
in the way of extended timber planting on bare pastorial steppes, like 
onr plains west of the Missouri to Oonver, has more value for our 
gnidance. 

As nearly as we can believe any proposition of science or any es- 
tablished principle growing out of long experience, we may believe that 
the Kusslaii plan of great island groves over our western prairies will 
give us a more equal rainfall and more equable conditions as to summer 
humidity and toinporature of air. 

With a despotic form of government we might hope to try the scheme 
in the near future, but left to the voice of tlie people the time of trial 
Boems far off. Permit me to repeat the opening remark that it is up 
hill work to write in a satisfactory way on a siilyect on which J know so 
little, or on which so little is generally known as prairie climatology* 

It would have been for easier to talk of species and modes and methods 
of planting the blessed timber in which / believe with an intensity border- 
ing on perject faithy as our final saviour and preserver from climatic ills 
and evils which each year are becoming more apparent. 

‘‘The influence of the Western Treeless Plains on the Afiiios- 
j)heric conditions eastward of them,” was the subject of a paper 
read by Dr. Dan Berry, of C^urrin, III, at the opening of the 
evening session. It was an elaborate production, and proved tlie 
author thoroughly informed on the sub ject of air currents and the 
causes which iiiiluonco their course. The fact that the once ver- 
dure-clad western plains were yearly reduced to ploughed ground, 
the further fact that the forests of the west and south-west and of 
the mountains were almost obliterated, explained to his mind the 
increased drjmess from year to year of the air currents that sweep 
over the Mississippi valley. Those currents are now dry and arid 
instead of moisture-laden as formerly. Again, tiling throughout 
the west rapidly carries off the rainfall to the rivers, from chance 
it flows in freshets to the sea, without, as formerly, remaining in 
the ground to become a source of vapour and clouds. /The planting 
of forests at regular intervals throughout the west is the only 
remedy. 
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The paper was discussed by Messrs. Fernow, Robertson, Allen, 
and others, and the author’s views generally endorsed, Mr. Allen 
particularly urging the building of dams and fish ponds through- 
out the country as receptacles for the water that escapes through 
the tile. 

Mr. S. 0. Robb, Kansas State Forest Commissioner, read a 
paper on ‘*The Status of Artificial Forest Planting in Kansas.” 
ile stated that in Kansas, in what was once called the Great 
American Desert,” there wore now many groves of flourishing 
trees from six to eight years of age. The planting of these was 
attributable prineii)ally to the timber culture ” law passed years 
ago by Congress. Tlu^ timber planted in this way already aggrev 
gatod many thousands of acres Again, in Kansas tree planting 
had been practised to such an extent that many of h(^r towns 
and cities give the appearance of large forests. A law had been 
]iassed by the State under which a State Forest ( -ommissioner ” 
laid been appointed, and experimental forest stations established. 
From all this the most flattering results wore being yearly real- 
ized. 

The paper was discussed at length by various members. The 
author having in the course of his paj)er incidentally mentioned 
llie prevalent belief that the American Forestry (y(>ngress was op- 
posed to the timber culture law, Mr. Fernow em]diatically deni(‘d 
th(5 correctness of that im{)ression. The Congress, he said, at all 
its sessions had invariably reiused to tako any action w'hatevor on 
the subject — either to commend or criticise the Timber Culture 
Act. 

** Tree Planting on Prairii‘S ” was a paper read by Hon. David 
A. Brown, of Bates, 111. It cited instances where black walnut 
and other trees had been jdanted on Illinois prairies with great 
success. He favoured the planting by Illinois farmers of double 
rows of trees around the limits of their farms. 

T. J. Burrill, of the ("Jhumpaign (111.) Industrial University, 
spoke ten minutes on experimental forestry as practised at tlie 
University. In 1871, the planting of forest trees was begun at 
the University. Twenty-five varieties were planted. Most of these 
are now in a thrifty condition, although the land on which they 
were planted was prairie that had been under cultivation for 30 
years. Many of the faster-growing trees are now 40 feet in height 
and 2 feet in tsircumferonce. 

After brief ^Hsenssion of Mr. Burrill’s remarks, the Congress 
adjourned temporarily. 
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BEETLE DESTRUCTIVE TO SAL COPPICE SHOOTS. 

1 HAVE noted, as stated in some of my reports to Governniont, that 
ihe sucoulent shoots of coppice i^al saplinos wore ringed l»y some 
io'^ects, in the rain‘d, because the maiks I<dt in October — N(»vomber, 
bliowed that they were comparatively recent, and the dead upper 
]K)rtioiis showed that the loa\es had reached maturity ; it v\as pro- 
liihle also that tlie ringint; was done by flying insects, as the tops 
()1 the shoots (within a foot or two of the top) were the parts 
usually aflcctod. 

As the ringing of the bark, and the consequent dostniciion of tho 
]M)rtJons of the Mtem abo\e it, lender thi' coppice shoots liabb* to 
be crooked or to bifurcate, I desired, if possil)le, tliat the inbect 
might be discovered. The instet which, from Mr. Tliomphon’s 
Kqjort, I believe to be a species of Monwhnmvs^ of the family 
Jjoiuficorne^ ((\ipriconi beetles), order Cohoptem (hetdles) of 
Ihuon (\i\ier.* The insect was found at work in the evening (bo 
rcpoits tho Porebtor), and a specimen of the ringing was also s<-nt. 
it IS probable that the insects use the soft bark for their own food, 
hut the quantity used seems to me so large compared to tho size 
ot the ius(*ct, the hark removed from one stem being ol greater 
weight than the insect itself, and nearly every coppicoil stem is thus 
rmg(‘d, that it seems to me just possible, that this species ol mo- 
lUK humus prepares a larger ballot masticated succulent bark to 
deposit its eggs in, as is done somewhat similarly in the ease of the 
( ominon dung beetle, as it is hardly jirobable that this beetle com- 
menced it*, attacks in the pupa state in the unhealthy tree, and 
liiiislieb them when in the complete state by damaging the health 
ol the tree. The horns are not long enough for Ceramhyx vatica 
(Plate VIII., figures V6 and 14, larvro 15 and 16) or sal beetle of 
t lie same family, the larvae of which are found in dead or decaying 
bdl. 

E, Wood, Captain, 
Conservator of Forests, Oudh, 

In anticipation of the specimens being precisely determined, wo 
may notice that the insect sent by Captain Wood, and described 
above, has the same habits as the American Hickory twig girder ” 
(Onri^eres cingulatus), which also belongs to the ^cerambypidee. 

In the case of the Hickory twig girder, the mother beetle depo- 
f'lts her eggs in notches, which she cuts in tlie liark of hickory 


* Plate VIII., figures 1 luid 2, but rather longei I think. 
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liranchc^, and then proceeds to p^aw a groove around the branch 
just below where the eggs are deposited ; so that the terminal por- 
tion of the branch dies, and the larvse, on emerging from the eggs, 
feed on the dead wood. 

It is well known that all ccrarabycid beetles prefer to lay their 
eggs in trees which are in an unhealthy condition, and also that 
trees killed by the artificial girding of their stems are f>eciiliarly 
subject to attack ; the most probable explanation being that the 
copious flow of sap in a healthy tree is prejudicial to the life of the 
boring grub. We see, therefore, that the girder beetle only repro- 
duces on a small scale the conditions which, when they occur acci- 
dentally, are peculiarly well suited to the de\(»lopment of its larva*. 

As the eggs are d(‘posited beyond the groo\e, the most effectual 
preventive measme is obviously to collect and bum all the withered 
jmrtions, so as t(» destroy the grubs. In the case of the American 
species, it has been found that the groove generally weakens the 
branch to such an extent as to cause it to bieak off and tall to the 
ground with the first wind, hence the sy^stematic burning of all 
wind-fallen branches is sufficient to check the evil. It would 
seem worth while th(‘rofore to ascertain whctlu r the groove made 
by the Indian species has the same effect, and on this to a certain 
extent would de[)end the practicability of preventing similar dam- 
age in future years. 

Deiiua Di n, E. C. Cotes. 

13/ /t October^ 188tJ. 

inaccuhate ac^count of Indian woods. 

1 HAVE just como across an extrael from the ‘ Indian Engineer ’• 
republisbod by the ‘ Madras Mail, ’ and cannot help writing to 
draw your attention to it. Surely the time has now come, with 
the publication of Floras and Manuals and Dictionaries of In- 
dian Economic Troducts, for something better than this, which 
reads like a return to the days of Balfour’s ‘ Timber Trees * and 
bimilar publications which, though they undoubtedly were in their 
day, of the greatest value and help, are now considerably behind 
the age. Surely better than this might have been expected from 
a writer so well-known for his most useful Timber Tables, and so 
eminent «n Engineer, ns the late Mr. Kunhya Lall, Rai Bahadur, 
and one cannot help thinking that the paper published under his 
name must h.iv© been written years ago, but never published, and 
that he himsolf would not have approved of 4is publication. A 
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fftw glances at Brandis’ ‘ Forest Flora ’ would have saved the papor 
from many inaccuracies. What can bo more absurd than to speak 
of “ the bamboo (Bamlmm aruiulinarea) ” as if there wore but 
one bamboo in India, and as if, if the chief one were intended, the 
universally found DeruIroralamuH strictus would not have been 
chosen in preference as a Again, Ehenaf<ter (an 

old species of Roxburgh’s now merged in U. Ebenvm) is not the 
Indian ebony, so much as the more common D. Melanoxylon, D, 
Ebenum only occurs in the south of the Madra‘< Pr<‘sidencv, and 
even there is by no means common, and by no means in general 
use for cart axles. Again, the ‘ shi^hain ’ of the Punjab, which 
is used for furniture in that Province, is not Dalhergia latifolia 
(w'hich is the black wood), but D. Sis^oo, and so on, as any Forest 
officer will at once see, but the extract reads more like a school boy’s 
es^^ay than a description intended to be useful to Engineers. And 
the woods mentioned are not all really timber woods, for who 
among us has heard of the use of ebony or tamarind in engineer- 
ing ? Trusting you will excuse my drawing your attention to this 
slipshod way of treating an important subject. 

M. K. M. B. 

THE STATUS OF FOREST RANGERS. 

With reference to the notificatioa of the Government of N.-W. Pro- 
vinces and Oudh of 19th March, 1887, directing that Forest Hangers 
hold the same status as the Inspectors of Police do, the question arises 
whether Forest Rangers are allowed seats in the Durbar, wlien it takes 
place within their jurisdiction, in the same way as luspectors of Police, 
it is presumed, are allowed. 

Do the District Forest Officers in Borar get scats in the local Dnrbar 
when it takes place in their jurisdiction ? Information on these points, 
through the Indian Forester,” will much oblige. 

S. S. 

In reply to the above enquiry, it is noted that the Government 
of the N.-W. Provinces has ruled that Forest Rangers, 1st grade, 
rank next to Inspectors of Police, 1st grade, and above Inspectors, 
2od grade, and that Forest Rangers, 2nd grade, rank above Inspec- 
tors, drd grade, and so on. 

All Forest Rangers are clearly entitled to a seat in Durbar. 

The following copy of Circnlar, No. 19F., dated Simla, the 26tb 
July, 1888, of the Government of India, Revenue and Agricul- 
tural Department (Forests), gives the opinions of the Government 
of India ou this subject 
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After conRiMoration of the repHes to the Circular of 7th Mhj, 1887, 
the Oovernment of India is of opinion that it will be desirable to leave 
it to Local Governments and Administrations to pass such orders as they 
may deem expedient in regard to the question of local precedence be- 
tween Forest Rangers and other classes of public officials. At the same 
time, the Government of India is disposed to concur in the view of the 
matter taken by the Government of the Punjab, vi£., that Rangers should 
he conceded the privilege of a chair when visiting European officers, and 
that, if of a certain standing, they should bo entitled to admiasion to 
Provincial Durbars held in the District or Revenue Division in which 
they are employed. 

It is clear, therefore, that the Government of Borar can pass such 
orders regulating the position of Hangers as it considers advisable, 
and that Government would doubtless not wish its Hangers to Lave 
a lower status than those of other provinctis. — [E d.] 

DENDHOMETEHR. 

In the July niimhcr of the “ Forester” a question is raised witli 
regard to the aceuraey of Weisse’s dondrometer, and the advant- 
ages of Faustmann’s instrument are stated. 

I formerly used a Faustiimnn and now use a Woisse, which 1 
prefer to the foniu^r for the following reasons 

lut. It is nuuh‘ of brass and white nudal, and is not therefore 
so liable to injury from heat and moisture. It could be used in tlie 
rains in Burma, when au instrumoiit of wood and paper could not 
be used. 

2iui, The jjluinmet is heavier than that of Faustmann’s instru- 
ment, which is of great advantage, especially when a strong wind 
is blowing. 

3rrf. There are nineteen teeth to the inch, and the instrument 
is therefore on a larger scale than that of Faustmann. 

Both instruments are the same in principle, and there should he 
no difference as reganls accuracy, if both are tested under most 
favourable conditions ; hut under unfavourable conditions (high 
wind), I am of opinion that Weisse’s dendromotcr would give bet- 
ter results. 

'VVeibso's instrument is less portable, measuring in its case 9*^ X 
Si" X H , and is more expensive. 

In my instruinont the alternate teeth are marked 1, 2, 3, 4, Ac. 
For measurement in feet, it wonld be more convenient if the alter- 
nate teeth were marked 2, 4, 6, 8, &o., and Sf any Forest officer 
should order a dondrometer, I would advise him to have it .marked 
in this way. P. C. 
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FORESTRY IN A NATIVE STATE. 

It is beard from a trustworthy source that His Highness the Rajah 
of Nabha in the Punjab, has appointed three men on Rs, 20 each a 
months and has posted them to each of his three nizamuis. These 
men are placed in charge of nurseries, which are started at conve- 
nient places. Their work is supervised by one Superintendent, 
posted at head-quarters of the State. The pay of th<* Superinten- 
dent is Rs. 60 a month. It is contemplat<^d by His Highness that 
all the village boundaries of his 600 villages should be planted 
with trees, so that the boundary disputes should not arise by the 
zemindars. 

Il this policy of utilizing the service of trees on boundary lines 
be considered and discussed in the pages of the “ Indian Forester/^ 
I think forestry can add one more advunUige to itself. If the move 
of His Highness is in the right direction, surely this subject can 
be brought to the notice of District authorities, and some moans of 
introducing this system in British India may be devised. 

S. 8. 


Owing chiefly to the ontorpriso of several traders, the fiftieth 
year of Queen Victoria's reign is likely to be well impressed on 
our memories, the word Jubilee Laving l>een attached to goods of 
the most opposite descriptions. Mr. Asshton Smith is determined 
that the event shall be recorded in a very prominent way. He has 
caused to be planted on the side of a mountain in Wales, Moel 
Bhimen by name, a plantation of nearly seven thousand trees, 
which will be so arranged as to represent the Words * Jubilee, 1887.’ 
The letters each measure two hundred yards long, by twenty-five 
feet wide ; and two ]^undred men, it is said, have found constant 
empbyment in plan&g the trees since Jubilee day, when the work 
was commenoed. — Chambers' Journal, 
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FORESTRY IN MADRAS.* 

Forestry in Madras is still to a large extent confined to selection 
and^ettlement of the State forests, and 684 square miles have been 
added to the area of the reserved forests during the year under 
review, raising the area to 2,312 square miles, whilst the area of 
reserved lands was 7,984 square miles at the close of the year, the 
settlement having been effected over 1 ,000 square miles more. 

It is estimated that the area to be eventually reserved in the 
Southern (lircle will amount to more than 10,000 square miles, 
whilst about 6,000 square miles oT forest land still await settle- 
ment in the Northern (>irclc, so that the final settlement of all 
forest lands in the Presidency will be a work of many years unless 
the specially sanctioned forest settlement stuff can be strength- 
ened. 

The costjjf settlement per square mile is not given in the re- 
ports, but the Government of India have asked for an estimate to 
be made next year of this irniiortaiit item, 

The survey of the forests in Madras is an important matter, 
and while the Government of Madras wish for a special Forest 
Survey, the Government of India proposes to lend some of its 
regular Survey officers for the work. 

This survey is the more urgent, that working plans based on 
area are probably necessary to ensure the improvement of the for- 
ests, and the continuity of their treatment and permanency of their 
yield. 

The average areas of forest divisions in the Southern Circle are 
530 square miles, and of ranges 115 square miles, and 100 square 
miles in the Northern Circle. 


* ProgresR Report of Foroit Administration u the Madras Presidency for 
1880-87, by Colonel Campbell Walker, Conservator of ForeeU, Sontbern Cirde, 
and Mr. A. W. Peet, Oflfg. Conservator of Forests, Northern Circle, with the 
orders of the Govmment of Madras and obiervationi of the Govenunont of 
India. 
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The question of strengthening the establishment is therefore 
urgent, as the forest area increases, but the financial aspect is 
not favourable to any increase in expenditure. The Mitdras Gov- 
ernment is gradually acquiring a well trained executive staff, 
having had 19 students at the Debra Diin Forest School in April 
1887, and the excellent manner in which they are selected appears 
from the fact that out of 15 prizes offered last year at the school, 
12 were obtained by Madras students^ 

Considering the weakness of the Forest Staff, strictness on the 
part of Magistrates in support of its authority is called for, and 
this does not appear to be always afforded, as Colonel Walker 
makes the following remarks : — 

** Great difficulty is still experienced in protecting the Trichinopoly 
plantations (reserved forests) from the inroads of semi-wild cattle which 
destroy the young trees. 

The Conservator has been in frequent communication, verbal and oral, 
with the Collector and District Forest officer on the subjoci, and it is 
proposed to prosecute the owners and herdsmen under Section 21 (rf) of 
the Forest Act after giving them due warning to adopt reasonable pre- 
cautions to prevent trespass. There is still a tendency on the part of 
the magistracy, especially in Malabar, to deal very leniently with forest 
offenders. This is a fault in the right direction in the case of petty 
offences in ill-defined areas, but it is otherwise in the case of deliberate 
breaches of the law in reserved forests legally constituted^ and clearly 
demarcated by pillars and boundary lines.” 

The following Table exhibits the progress made in fire con- 
servancy : — 


Circle. 

Are»t is •quare miltM. 

|al 

|g| 

l|- 

Cost 

II % 

lllsl 

^ a'O'Z 

t 

o. 

B 

s 

< 

Failures. 

m 

<£ 

Per 

square mile 
protected. 

Per acre 
protected. 

Northern, •• *• 

Southern, .. 

1885-86, .. 

IncreiMin 1886-87,. • 

1,168 

1,083 

152 

39 

1,016 

1,048 

Per cent. 

18 

4 

Ba 

12 

16 

Piea 

4 

5 

Percent 

80 

51 

2,250 

1,684 

1 

191 

42 

3,059 

1,503 

B 

14 

4 

8 

68 

56 

616 

149 

467 

■ 

■ 

1 

7 
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As regards grazing, the Board of Revenue of Madras and the 
Governor agree with Colonel Walker in the necessity for control- 
ling ail grazing on the lower slopes of the stoop hills in Coimbatore, 
and note the fact that 15,000 head loads of grass were removed 
from the carefully reserved forest of Muchukota in Anantapur, 
which proves the great value of this forest to the neighbouring 
villages, situated as it is in one of the most arid parts of the Pre- 
sidency. The Board also states that the ultimate object is to have 
ail grazing in Government forests restricted, and subjected to a 
reasonable tax, with a view of protecting the forests and reducing 
the number of undersized, underbred and diseased animals now so 
common throughout India. 

The following remarks by the Board of Revenue regarding 
natural and artificial reproduction give a good summary of the 
results attained ; — 

“ Natural reproduction. — The reports as regards natural reproduction 
are generally favorable. In the Northern Circle the growth in the iSan- 
ddr forests is reported good, and it is so almost everywhere except in the 
Anantapur forests, where the Acting Conservator seems to think that 
the cutting of the grass may bo the cause of the seedlings ( Hardwichia 
hinata) dying down. If so, it would be best to close certain areas alto- 
gether for a eufficient number of years to enable the seedlings to grow 
to a sufficient height not to need the covering. In the Bouthem Circle 
the results aeem to be almost uniformly favorable, and the results of 
reservation are proving very onconragiug. The Conservator reports that 
the following trees, Anogeiseut latifolia^ Dalhergia latifolia and Pterocar- 
pus marsuptum reproduce thcmselvos plentifully by seedlings. The 
natural growth of the valuable timber PterocarpuB santalinum in Ohin- 
gleput is again reported to be good. 

** Art\ficial reproduction.— The areas under regular plantations in the 
two Circles were as follows 

Cost of addition 
and maintenance. 



Acres. 

Rs. 

Northern Circle, • • 

.. 6,423| 

9,191 

Southern „ 

.. 11,786 

29,275 

Total, 

.. 18,209^ 

38,466 


** The areas practically do not differ fmm those given in last year's 
report. 

** The areas under cultural operations were 
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1886-87. 

• 

1885-86. 

Cost of addi- 
tion modo. 




Acres. 

Arrea. 

Rs. 

1 

Nortbern Circle, 

• • 


878i 

7514 

1 1,662 

tiunthern „ 

• • 

•* 

2,9724 

2,fi3b 

1 3,034 


** Id the Northern Circle the cyclone of the automn of 188G did oonni- 
derable damage in \ellore, killing almost half a lakh of casuarina plants 
and some valuable iron wood seedlings. The mahogany plants also 
suffered. Palmyra seeds were planted in Cuddapsh A considerable 
number of blue gums were planted on the Nilgiris, and the growth was 
good. Over 7,000 mahogany plants were put out in Kullar reserve, and 
are reported to be doing well. 

The casuarina plantations in Nollore are estimated to have cost Rs. 
1,70,000 up to date, and to have given an approximate retnm of Rb. 
51,746. The return in the year was Rs. 18,455. The plantatioBB ob 
the Nilgiris show a surplus up to date of receipts over expenditure of 
Kb. 18,078. 

** In the Houthem Circle the management of the plantations showed 
greater economy to have been practised than in the previous year. In 
Nilambur 123,787 teak, with G,472 mahogany seedlings, were planted 
out daring the year ; 75,000 palmyra seeds were planted in Tlnnevelly, 
and 23 acres were sown with Acacia planijrona. Insects are reported to 
have done much damage to the mahogany plants and the Ficua elaatica 
on the West Coast. The work on the whole was suecossful.” 

The attempt to create forest areas containing mahogany stand- 
ards over teak coppice i.s a most interesting experiment, and so are 
the cultaral operations with sandal wood, and successful introduo- 
tion of the giant Bur man bamboo, Barubma Brandmi. 

Rs. 51,719 were spent on roads and buildings during tbo year, 
or Rs. 26,592 less than tbo revised budget grant, the Divisional 
Forest officers having too much other work to do to complete all 
the works estimated for ; in fact it is evident that the settlement 
and demarcation of the forest urea is at present the most urgent 
work in hand. 

As we remarked last month in our notes on Forestry in Bombay, 
it is impossible to arrive at any clear idea of the yield of the forests, 
unless the statements are given in similar units for different Circles, 
and cubic feet for timber and fuel, and rupees for minor produce 
and grazing tie the units generally adopted throughout India. 

k 
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The financial roBults of the year are compared with those of the 
previous year in the subjoined statement : — 


Circle. 

Receipts. 

Charges. 

SarplDB or 
Deficit. 

§3^ 

In 

fc'Sa 


Be. 

Rb. 

Bs. 

Percent. 

Northern, • • • • 

5,52,248 

4,84,966 

+ 1,17,282 

21 

Sonthem, • • • • 

6,94,535 

7,20,721 

- 26,186 

• • 

Total in 1886-87, •• 

12,46,783 

11,55,687 

+ 91,096 

7 

„ 1885-86, .. 

11,98,650 

9,87,072 

+ 2,60,678 

22 

Inorease or decrease in 1886-87, 




- 15 


The revenue of the year was obtained as follows 



Timber. 

t 

1 

1 

Sandal. 

IfinoT 

prodace. 

r 

1 

o 

Total. 


Re. 

Rs. 

Rs. 

Rs. 

B& 

Rs. 

Rs. 

Departmental works, • • 

1,11,800 

1,10,200 

8,500 

14,100 

36,400 

• • 

2,76,000 

Export by purchasers, .. 

2,00,300 

2,78,000 

1,09,000 

• • 

2,71,800 

81,200 

9,49,800 

Other revenue, 

•• 

• • 

- 

• S 

•• 

•• 

21,600 

Tots], •• 

8,21,100 

8,88,200 

1,12,600 

14,100 

3,08,200 

81,200 

12,46,900 


whibt the expenditure may be thus distributed « 

Rb. 

Settlement of forest reserveB, • • 54,600 

LeABes of forests, •• •• .. 89,600 

Improyement of forests, (planting, sow- 
ing, fire-proteotion, &c.), • • •• 1,21,600 

Bnildings and roads, • • • • 51,700 

Departmental oonyersion and export of 
prodnoe, .. .. •• 1,78,700 

Export by pnrchasers, • • • • 76,000 

Elephants, oattle, stores and plant, • • 23,800 


Carried over, •• 5,90,500 
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Brought forward, 
EstabliBhmentB, .. •• 

Other items, • • • . 


Rb. 

6,90.500 

5,55,000 

10,200 


ToUl, .. 11,55,700 


No figures are given in the report to show the value of the pro- 
duce given away to cultivators, but the ('ollector ot Vizagapatam 
has been called on by Government to explain his aotion in giving 
away free grants too profusely. 

The proportion of expenditure as compared with income is very 
high, but there is a gradual increase in the revenue from grazing 
and sale of minor produce, and with the steady development of 
the revenue, Madras forests will in future years doubtless prove 
fiuancially successful. 


AGRICULTURE IN RUSSIA.* 

The paper under notice forms one of a long series of Annual Re- 
ports written by Diplomatic and Consular Agents of Her Majesty in 
all parts of the world, a list of which comes next to the title page. 

The amount of labour involved in the preparation of the paper 
on Russian Agriculture appears from the fact that 2,217 corre- 
spondents furnished the necessary information to Mr. Wagstaff. 

The weather during 1887 was favorable to agriculture, the rye- 
and winter wheat crops being greatly above the average, whilst 
the spring wheat gave an average crop suffering in three provinces 
from drought. Oats and barley and millet were above the aver- 
age, and buckwheat below it, potatoes good, linseed, hemp and 
rape-seed good. 

Mr. Wagstaff gives a comparative table of the harvest of Russia 
during the last four years, but as the results are in thousand tehet^ 
vernUj which we are afraid will be an unfamiliar term to most of 
our readers, we forbear to give the figures, and will merely give 
the percentages of the different crops in 1887, uiz., rye 42, oats 
32, wheat 13, barley 8, buckwheat 3, millets 2. 

The hay crop has been very good, except in the Southern steppe 
provinces and those along the Vistula. 

* Diphmaiic and Contular BeparU on Trade and Pinanoe. 

Beport for the year 1887 on the Agrioaltare of RnMia, by Coniul W. G. 
Wegataff. Pabliehed by Her Miyesty's Printen, and pmented to both HoiMea 
of Parliament March 1888. Price, one penny. 
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The fruit crop was good, except that in the Crimea grapes were 
small and melons and water-melons yielded badly owing to drought 
and frost. 

Before proceeding, we may remark, that with so many Interna- 
tional Committees to determine geological technical terms, standard 
time, gauges of screws, &c., &c., it is a pity that we cannot agree 
on some international standard of measures, and the metrical sys- 
tem being the best generally known, Mr. Wagstaff might have 
given his results in hectares, or in English acres, as he is writing 
for English readers. 

Mr. Wagstaff devotes several pages to a discussion of the cost 
of the production of wheat in Rus^^ia and abroad, and here it is no 
easier to follow him, for quantities are given in poods (36 lbs.), and 
values in roubles and cents, the silver rouble being worth about 
Ra. 1-8, whilst the value of the paper rouble is said to be only llrf. 

Prices have fallen considerably as compared with the years 
1879-82, and in spite of tbo favorable barve.sts of the past two 
years, there has been a great dearth of money in Russia, and the 
positions of land-owners, whose estates are burdened with heavy 
debts, is said to bo most precarious. 

Some of the Western European Countries have put heavy im- 
port duties on Russian imports, and thus increased the agricultural 
difficulty, whilst we are told that, the business is not intelligently 
managed, qualities of produce being raised which have lost their 
former market value. 

The very critical position of agriculture will perhaps remedy 
these defects, as farmers must keep pace with science, and study 
markets, extending one branch of agriculture, or restricting an- 
other, according to circumstances. 

Although prices have fallen 20 per cent, since 1881, they still 
cover the oost of production, and on most estates in wheat regions 
give a decent profit. 

The only country where the cost of production is less than in 
Russia is Hindustan, being much higher in North America, and in 
most parts of Weiftorn Europe, so much higher, that Russian wheat 
is only kept out of their markets by heavy duties. 

The average yield of an acre under wheat in Russia is said to 
bo 25 poods, or 900 lbs., about 8 quarters. 

The average cost of production of one pood (36 lbs.) of wheat 
is said to bo about 55 cents (hundredth of a rouble), and the aver- 
Rge sale price (1884-86) 75 cents, so that the profit is about 20 
cents. Mr. Wagstaff compares the cost of produotion of 36 lbs. of 
wheat in different countries as follows 
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In paper 
corroncy. 

In gold cnireney, 
allowing for rate 
of exchange. 

Eussia, 

• • •• 

55 c. 

55 0. 

North America, 

• • •• 

55 c. 

42 c. 

Germany, Hungary, Bonmania and 



Italy, • • 

• • ■ • 

12*15 c. 

05 c. 

France, 

• • •• 

12 45 c. 

81 c. 

England, •• 

• • • • 

12-70 c. 

95 c. 


As the Russian farmers purchase very few arl-iclos from abroad, 
the cost of production in Russia is independent of the rate of 
oxchanf^e, whilst the prices arc greatly affected by this, and the 
proceeds are higher the lower is the value of the rouble, and vice 
versa. 

Mr. Wagstaff considers that wheat can still bo delivered at a 
profit to the Western European markets, whilst the distances from 
Russian ports to London and Marseilles are much loss than those 
from Hindustan and North America, so that if trans-oceanic wheat 
ousts Russian wheat in its present markets, this will be due to 
the infiuence of other factors rather than to the conditions of 
production. • 

We conclude by giving in extenso Mr. WagstafPs remarks on 
the question — Siwll we abandon Wheal Culture ? 

The question whether the cultivation of grain is to be continued in 
Eussia, or not, has been under the notice of periodical journals and 
newspapers, and of different societies, for some time jlast. At the end of 
each agricultural season, the same question arises in Enssia as abroad: — 
* (Shall we find bajers for our produce, and will the prices repay the cost 
of production ? ’ This question constantly recnrring causes much reflec- 
tion to both theoretical and practical agriculturists. 

At the present time, many opinions are expressed respecting the future 
of oar wheat production. Some persons, on considering the increasing 
export of grain from non-Enropean regions to the Western markets, and 
the fall in prices of grain, come to the conclusion that our agricultural 
industry is a thing of the past, and that, under no eircnmstances, can 
it regain and maintain its position. 

** Those who ehare this dark view only offer one way of evading the 
calamity. The cause of the depression is said to be that our agricultur- 
ists for past centuries have restricted their production to three or fonr 
kinds of grain. The eonfinemeut of agricultural activity to one special 
cUss of eoltare prevents ns from conforming to the changes in the 
seqoiremeoU of markets and the conditions of anpply. Up to the present 
time onr attempts to conform with these demands have beei| limited to 
lowering the prices of prodnoe and replacing the caltnre of one kind of 
^ 4 T 
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grain for another. Thnn, at ono time, wheat was cultivated to the 
detriment of all other sorts of grain, and afterwards other cereals took 
the upper hand. The result of all this only hastened the heavy crisis 
through which agriculture is now passing. It is, therefore, necessary 
to abandon the present system of cultivation and adopt other special 
branches of agriculture. Then our rural economy is safe from all 
danger. 

“ The favourable conditions for establishing such branches are not for 
ns to discuss. 

“ With reference to cattle-breeding and dairy produce we are placed 
under special favourable conditions, possessing as we do a large variety 
of pasture lands, beginning with immense plains and ending with enor- 
mous tracts of elevated pasture lands. Respecting the cultivation of 
special agricultural produce, the conditions are not less favourable. For 
instance, the culture of fruit could be carried on successfully in three- 
fourths of Russia. Silk, vinos and tobacco, could also bo cultivated 
throughout the Southern Provinces. The extreme South also offers 
facilities for raising cotton, medicinal and aromatic herbs, cork-wood and 
the tea plant. In conclusion, the cultivation of oil and other industrial 
plants could be carried on in most parts of Russia. Bosidos, there is also 
no dearth of markets ; even if wo cannot count upon those abroad which 
are supplied by experienced hands, we have our own immense markets in 
the interior, which at present are supplied by foreign producers of these 
articles. Taking only the necoHsarioB of life, which could be successfully 
cultivated in Russia, our markets received in 1885 85,000,000 roubles 
worth of goods and 1 29,000,000 in 1884. In the year 1884 we imported 
from abroad, cotton, timber, cork -wood, living and dried plants, untanned 
skins and hides, tallow, butter, spirits, raw silk, wool and plants for dyer 
ing purposes, to the value of more than 100,000,000 roubles. If our 
agriculturists would undertake the production of all these articles and 
keep these millions of roubles in the country, they would be amply re- 
paid for losing the foreign grain markets. 

These are the remarks of persons who despair of the future of our 
grain trade, and advise us to abandon it and pay more attention to rais- 
ing butchers’ meat and cultivating special agricultural products. 

There are other persons, however, who lake a totally different view 
of the case. They state that the depression is only temporary, and they 
hope soon to see a thorough revival. The principal faults of our wheat 
culture, they say, is our complete disorganisation and the low ebb of our 
economic and financial condition. It is only necessary to procure good 
seed and agricultural implements, abandon tbe present ruinous manner 
of cultivating the land, lessen the charges and adopt the intensive sys- 
tem of cultivation, reduce the outlay and enter into direct communication 
with foreign markets— and our grain will then, in their opinion, regain 
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its position and BnoceRsfully compete with all who supply tho European 
grain markets. If we could only, at the same time somewhat improve 
our financial position and relievo our producers from foreign markets, 
our grain trade would at once regain its lost position, and Russia would 
again become the granary of Europe. 

** Such are the defects of our rural economy and the means of caring 
it, as set forth by many theoretical and practical agriculturists. 

The evils from which our agriculture is Buffering arc clearly apparent, 
and the symptoms can bo correctly defined, but, as regards tho proposed 
measures of treatment, it is doubtful whether they possess the curative 
power ascribed to them. To abandon cultivated land and convert it 
into pasturage for cattle is not difficult, but such a measure is only prac- 
ticable whore the population is fully guarontoed with sufficient land 
indisponsablc for raising grain, or in districts where the majority of the 
inhabitants are completely relieved from lolloping farming, and have 
other means of providing their bread. How is it possible for us who 
are daily calling attention to tho insufiicicni allotments owned by tho 
peasants, and spending tens of millions of roubles in increasing them, 
all at once to refuse to comply with the urgent needs of our grain culture, 
and convert millions of dossiateens of cultivated tracts into pasture and 
grass lauds ? Besides, is such an object ottainablo ? At any rate, not- 
withstanding the low profits on grain cultivation, they are much higher 
than in raising cattle for butchers* meat, even if tho latter industry 
had been in existence many years past and was securely establihlied. 
Upon these conditions, and with the need of land, the peasant being 
engaged exclusively in tho raising of cereals, will always be able to offer 
more for cultivated land than would be obtainable were it converted into 
pasturage. The introduction of special branches into rural economy 
is highly commendable, but all large agriculturists are only able to adopt 
them, more or less, as auxiliaries. At those places where they exist 
independently, they are upon diminutive proportions, or as industrial eii- 
terprisoB based on a commercial footing. If such is the case, it is hardly 
possible to improve our agriculture by converting millions of dessiateens 
of cultivated land into vegetable and fruit gardens, or luolon, cucumber 
and tobacco plantations.** 

FOUEST CONSERVANCY IN THE JEYPORE STATE, 
RAJPUTANA. 

We have before us the Jeyporo State Report for 1886, and regret 
that want of time bus prevented us from reviewing it sooner. 

Tho report is written by Bhai Sadbu Singh, a student of the For- 
est School, and who been apjwintod for ^ree years ai Forest 
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officer of the Jeypore State. It is a very creditable production, 
and is reviewed by Colonel Jacob, Executive Engineer, Jeypore 
State, under whose general supervision forest conservancy has 
been fostered and finally organized. There is also a memorandum 
by Dr. J. P. Stratton, late Resident of Jeypore, and a note by 
the Inspector General of Forests with regard to Mr. McA. Moir’s 
proposal on the formation of State forests in Jeypore, that officer 
having been deputed by the Government, N.-W. Provinces, from 
November 1885 to March 1886, with the object of drawing up a 
detailed scheme of forest conservancy. It may be mentioned by 
way of introduction, that in the Jeypore State a considerable area 
of waste land has been subject for years tp a rough kind of forest 
conservancy, with the object of preserving the game. These lands 
were therefore placed under a State Department, called the Shikar- 
kana, which was charged with the duty of encouraging and 
protecting the game, and of course preventing the actual felling of 
the jungles, but no very strict rules with regard to the grazing of 
cattle seem to have been observed. All these ureas have, therefore, 
boon included in the proposed reserve, and a great deal of jealousy 
between the subordinates to the Shikarkana and the newly formed 
Forest Department was of course to be expected, but by the ex- 
ercise of considerable tact on the part of Colonel Jacob and Sadhu 
Singh, it is satisfactory to find that less friction took place between 
the two departments than was anticipated. 

During the year under review fair progress was made in tem- 
porarily demarcating and enquiring into the many complicated 
and conflicting privileges or imaginary rights of those interested in 
the proposed reserves, so that the area actually demarcated as first 
class reserves was only 2,294 acres, viz., the Amanisha and Moti 
Doongri reserves. 

Ten miles of fencing were constructed along the boundaries of 
those two reserves, which operation is a most necessary work in a 
country overrun by cattle like the Jeypore State. 

Twenty-one miles of other proposed reserves were surveyed 
during the year, at a cost of Us. 179, which charge seems to be 
reasonable. 

A set of simple Forest rules were finally sanctioned by the 
Darbar, together with instructions as to the procedure to be fol- 
lowed by the Forest officer in dealing with forest ofiences. The 
rules are said to have worked well, and great caution was observed 
by the Forest officer in enfbrcing them gradually at first. 

Under artificial reproduction a good commencement was made, 
and some interesting works were executed, having for object the 
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checkiog of the rolling sand dunes so common in the Jeypore State. 

This consisted in planting lines of “ Pani,” or Saccharum Sara 
grass at right-angles to the prevailing ivinds. The total length 
planted at the Amanisha and Moti Doongri reserves 'wos 111 miles, 
at u cost of one anna per 100 running feet. 

A number of sissu, mango, nim and other trees were planted 
out, but as all trees planted in the Jeypore iStatehave to be water- 
ed by bhisties for three or four years, these planting operations 
were naturally limited. Extensive sowings of all kinds of hard 
jungle trees were effected, the t^)tal amount of seed sown having 
been 35 mnunds, and considering that there wore only 25 rainy 
days, and J7 inches of rainfall, the result was fairly successful. 

In conducting those operations, the Jeypore Forest officer has 
endeavoured to profit by the experience gained by (lol. Jacob, who 
for many years past has tried many interosting experiments with 
the main object of fixing the rolling sands already mentioned in 
the neighbourhood of the city. Fellings on the coppice system 
have been arranged for in selected places at several of the reserves, 
but those were not actually commenced during the year under report, 
though the coppicing of 100 acres was sanctioned by the Durbar, 

Judging from the experience gained at Ajmere, those operations 
ought to turn out successful and profitable. 

The Forest officer’s report concludes with an appendix on cul- 
tural operations, and contains some interesting information regard- 
ing date cultivation, obtained from Dr, Bonavia, who appears to be 
a great authority on this subject, and which is of great interest for 
the Jeypore State, These suggestions were at once put into fiwco, 
and a largo number of seedlings were raised both in the Haj gardens 
and by private persons, to whom seeds wore distributed. 

Next follows a valuable memorandum by Dr. Stratton, late 
Resident of the Jeypore State, on the proposed forest management, 
and his suggestions should bo carefully attended to by the officer 
in charge of the forest operations. 

Dr. Stratton concludes his memorandum with some interesting 
and valuable hints on the sand-binding plants of the Jeypore State, 
as well un bushes valuable for hedges and other useful purposes. 

Last of all comes a memorandum by the Inspector General of 
Forests on Mr. Moir’s proposals for the formation and management 
of State reserves in Jeypore. He expresses his opinion that tho 
introduction of proper forest conservancy arrangements in the 
Jeypore State is much wanted, and that there is every reason to 
believe that they will turn out as successful as at Ajmere if the 
efforts of the Forest officer are properly supported by the Durbar. 
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The Inspector General criticises the proposed division of the 
State reserves into 1st, 2nd and 3rd class forests as too coinpli- 
cuted, and states that this arrangement has been abolished in the 
Central Provinces. This classification has, we understand, been 
niainl}’^ prompted by the peculiar circumstances of the land tenure 
and other important conditions of the forest question in the 
Jeypore State. 

The proposed classification has, therefore, been defined with re- 
gard to the relative damage done by the ditforent kinds of grazing 
or browsing animals, the grazing question being of primary import- 
ance in dry llsi jputaiia as far as forest conservancy is concerned — 

1st class reserves are those in which all grazing is prohil)itod. 

2nd class reserves are those in which cows and bullocks are to 
be admitted for a certain number of months in the year. 

3rd class reserves are those in which there is no restriction to 
grazing, but whore firing and wood cutting are prohibited. 

The main reason for allowing grazing in the 2nd class reserves 
is that there are often many villages in their vicinity, and tlie total 
eiLclusion of all cattle would be most diificult to carry out and 
embarrassing to the population. 

As regards the 3rd class reserves they are burdened with many 
complicated rights, and the Durbar seems to have a i'eohle hold on 
them, so that under the circumstances it was deemed advisable not 
to attempt more than the protection of the trees and shrubs at 
least for the present. 

It might therefore bo difficult to attempt at once to apply the 
Ist class forest restrictions to the 2nd and 3rd class reserves, and 
if this were done, all the same unpleasant complications which 
took place in the Odeyporo State, liajputana, might arise in Jey- 
pore also, and lead to the abandonment of forest conservancy. 

Under these circumstances, therefore, it may perhaps be found 
better to adopt a middle course, and to introduce forest conservancy 
in a gradual and cautious manner, and not attempt too sweeping 
measures at first. 

The inspector General at the end of his remarks states, that he 
does not consider the total area it is proposed to place under for- 
est conservancy sufficient, and in this we concur, it being only 1‘6 
per oent. of the whole State, or 214 square miles. 
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Wk nro nlilo to report a very satisfactory market for the past 
month, with steadily improvinpr prices and an active although 
somewhat speculative demand. The actual rate of consumj)tion is 
still disappointing, and this is the one unfavonrahlo element in 
the situation ; hut it will be observed that stocks are unusually 
low, and it is almost invariably the case that the consumption rises 
und falls in a greater or less degree, according to whether the 
fjuantities to bo disposed of are large or small ; and again the pre- 
sent comparatively high prices tend rather to the using up of old 
stocks at private yards than to fresh draughts upon goods fulod in 
the public docks. It seems very evident that during the present 
autumn London must either continue to pay dearly for supplies, or 
put up with a very light importation, for country and continental 
markets are ready to tike whatever the 8hii)per8 still have for 
disposal, and also to pay the present enhanced rates of freight. 

East Indian Trak. — The deliveries for the first eight months 
of the year have been 11,395 loads against 7,190 loads in 1887, 
and for August alone 1,731 loads against 500 loads. With tho 
improvement in tho shipbuilding trade tho consumption of this 
wood continues to increase, and there is nothing so far in the 
prices to check tho demand for general purposes. Floating cargoes 
arc freely inquired for, and there is e\(;ry probability of tho con- 
tinuance of a good demand for the cargoes at present under charter. 

Satinwood. — East India — has been in better demand, but it is 
only at low prices that sales can be effected. 

Ebont. — Cet/lon , — Tho demand continues dull, and although some 
sales have been made, prices show no improvement. Mauritius . — 
Sizeable, good wood is asked for, but there is sufficient stock of 
small wood. 

Boxwood. — Persian . — Stocks are moderate, and there is some 
enquiry for sizeable, good wood. — African . — Small parcels of good 
pieces would sell well. 


Churchill and Sim'i Wood Circolur. London, 5th September, 1B86. 
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Fouest Conservancy in Ceylon.*— The necessity for the con- 
servation of the forests of Ceylon was first brought into prominent 
notice in 1873 by Doctor (now Bir Joseph) Hooker, who, on the 
rei>ort of Doctor Thwaites, then Director of the Botanic Gardens, 
Peradeniya, addressed the Secretary of State for the Colonies on 
the subject of the destruction of the forests in Ceylon, and the 
evil effects resulting therefrom upon climate and upon the natural 
resources of the Colony in future generations. 

The Government of Ceylon had been alive to these evils, and to 
a certain extent had endeavoured to provide against them, but as 
forest conservation on a sufficient scale demands a con'^iderablo 
expenditure at the outset until the revenue derived renders a Forest 
Department self-supporting, it did not feel itself in a position to 
grant the necessary supplies for the purpose. Notwithstanding 
this, eflfbrts were made by the Government in other directions to 
iiiitigute the evils attending indiscriminate sales of land. In 1882, 
Mr. Vincent, of the Indian Forest Service, wns, on the application 
of the Ceylon Government, deputed by the Government of India 
to report on the forests of Ceylon, llis valuable report was pub- 
lished as a Sessional Paper, No. 43 of 1882. 

As the result of this report, and of a desire on the part of the 
Government to carry out forest conservation on a satisfactory basis, 
an Ordinance was passed in the session of 1885, intitled “The 
Forest Ordinance. ” The object of this Ordinance and of the rules 
made under it is, in the first place, to select suitable areas of forest 
lands and to constitute them State reserved forests ; to buy off or to 
commute by the grant of land any rights which the population in 
the vicinity may have acquired in these lands ; to mark off on the 
ground the boundaries in an unmistakeable manner : to place these 
areas under effective protection ; to improve them by sowing and 
planting wherever necessary ; and, generally, to introduce system 
where there had been no system. As the result of systematic 
treatment, it is hoped to guarantee a permanent sustained 3 rield of 
timber, fuel, and minor forest produce, not only for the existing, 
but for future generations, to improve the climatic conditions, and 

* Re]K>rt of the Craaerrator of Fozeata for 1887. 
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judicious restrictions in regard to harmful cultivation to meet 
the wants, and safeguard the interests of all classes of the cominu- 
nityi There can he little doubt of the success of thc^o measures, 
provided they are carried out with intelligence, fairness, and firm- 
ness on the part of the Government officers, together w’ilh an ap- 
preciation on the part of the people of the general benefit to the 
community that the Government has» in view. 

Although the object of the State in the execution of the import- 
ant trust committed to it, both in regard to the welfare of the 
present and future generations, is strictly conservative, and has 
higher aims than the mere acquisition of revenue ; still, judging 
from the results of forest conservation in India, the revenue to ho 
derived from proper management is far in excess of the cost of 
e«tablishment8 and working. (Vylon has in its forests timber and 
minor produce of not less value, comparatively, tlian those of In- 
dia, where the receipts in the year 388H-4 amounted to £1 ,052,190, 
and the clear profit to £403,815. Up to a very recent period this 
valuable State property in (‘eylon, more particularly the forest 
produce, has not been disposed of to the best advantage. The 
Grown forests have been systematically plundered by a gang of 
native timber thieves, who, often with the connivance of native 
hctadmen, gained a rich har\ost, thereby depriving the people 
generally of a revenue which should have passed into the Cloloiiial 
Exchequer, and should have thereby henefittod the community at 
large. An organised Forest Department will in the future aid the 
Government Agents in securing to the country this important 
branch of the revenue. 

Not only are our forests worth preserving for the valuable timber, 
fuel, and minor produce they contain, and for the employment that 
forest management provides for a certain proportion of the popu- 
lation ; but by judicious conservation, their indirect value as affect- 
ing the climatic conditions, and therefore the wants and interests 
of the people generally, will be greatly enhanced. There can be 
little doubt that forests render climate more equable, increase the 
relative humidity of the air, and possibly augment the rainfall. In, 
tropical countries like Ceylon, where the rain falls at certain sea- 
sons only, and then falls in heavy showers, a covering of forest pro- 
t^ts the soil from being washed away, and thereby mitigates the 
silting up of rivers and low lands. In this respect Ceylon has in 
the past suffered much by denudation. Again, forests regulate the 
water-supply, insure the sustained yield of springs, and render 
the flow of water in rivers more continuous ; they reduce the velo- 
city of the wind, and afford protection to the neighbourirg fields. 
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FuHher, forests afford shelter to cattle and nseful birds, and under 
suitable treatment improve the healthiness and picturesqueness of 
the country. 

Many instances might be cited of the evil effects of forest denu- 
dation in almost every country of the world ; but some very strik- 
ing ones were given in evidence in 1885 before the Select Com- 
mittee of the House of Commons on Forestry, affording a useful 
warning of what might happen at no distant date in Ceylon, unless 
pn^ventive measures are taken. It was given in evidence by the 
late Political Agent of Jinjira, in Western India, that that Native 
State, about 40 miles long and from 15 to 100 miles wide, was at 
one time entirely covered with forest, but owing to the demands 
of the city of Bombay, three-fourths of the forest, in conse- 
quence of indiscriminate felling, disappeared within seven years, 
and the remaining fourth, was only saved with difficulty. The 
result to this Native State was simply ruinous, and if unchecked, 
would have deprived it of all its re.-^ources. Another instance was 
brought before the notice of the Committee. The district of Hat- 
nagiri, 50 years ago, used to be the great rice-producing district 
of the west of India, when there were dense forests oxtending up 
to the Western Ghkts. In the present day, the country up to the 
crests of the hills has been laid bare of forest growth, and the 
people complain bitU'rly of the bad yield of the rice land below, 
which has been attributed to the destruction of the forest operating 
to prevent the water from being stored upon the hill-sides : it runs 
away in \iolent floods instead of flowing gently over the country. 
There are parts of Ceylon at this moment, in the Southern and 
North-Western Provinces and in the Province of Uva, where the 
havoc of the cheiia cultivator threatens to repeat the disasters of 
llatnagiri. 

In the middle of 1887, Mr. A. Thompson, of the Indian Forest 
Department, was deputed from India to advise the Government of 
Ceylon on the conservation of its forest. That officer, however, 
speedily lost his health, and in September of the same year resigned 
his appointment. Before leaving the Island ho expressed the 
opinion that the most pressing matters to be undertaken were the 
selection, demarcation, survey, and settlement of reserved forests. 
Mr. Thompson, owing, it is presumed, to want ot time, left behind 
him no scheme of operations for the coming year. On his depar- 
ture in October the Surveyor-General was appointed Acting Con- 
servator of Forests in addition to his own duties. One of the 
most important matters that the Acting Conservator had to submit 
for the instruction of Government was the position of Foresters 
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in relation to the Gevernmont Agents and the newly-created ap- 
pointment of Conservalt)r of Forests. There is luiich to bo said 
from a technicjil and departmental point of view in favour of 
Foresters being entirely under the control ol' the ConstTvator of 
Forests ; and, on the other hand, there is a good deal ilut may be 
adduced from a political point of view in favour of placing the 
Foresters under the Goveruiiient Agent. From a technical jioiiit 
of view it is of the first nece^sily that the working of the forests 
and the cultural operations couneet(*d there vyith in order to ensure 
the proper continuity of the work, should bo cousidered solely 
the business of the Conservator of Forests, subject of course to 
the supervision of Governiueni. This reason alone might by many 
be considered sufficient cause for the Forest officers tt) be placed 
beyond possibility of interference by GovfTnmeiit Agents. On 
the other hand, from a political point of view, it might be very 
projx'rly urged that a Forest Department, working entirely with- 
out the knowledge of tlie Government Agent, might he neglectful 
of the interest and requirements of the j)eople, and be prone to 
press the provisions of the Forest Law too hardly against them. 

With these chief considerations in view, 1 submitted to Govern- 
ment that a middle course was advisable, and that the Forester of 
a province should carry out the various forest works of demareiv- 
tion, conservation, cultural treatment, &c. (as agreed upon annually 
by the Government Agent and the Conservator of Forests, and 
approved by Government) under the authority and protection of 
the Government Agent, while in administrative matters connected 
with discipline, pay, promotion, transfer, <fec., he should he directly 
under the (lon&ervator of Forests. By this dual subordination, 
provided the Government Agent and Conservator of Forests worked 
harmoniously together, and co-op(*i'ated towards the common end 
both have in view, I conceived that the interests of both forest 
conservation and of the people would bo met, in that the just demand, 
and requirements of forest conservancy will bo attended to under 
the full authority of the head of tlie province, while full control 
over the Departmental finance and over the organisation and tech- 
nical part of the work, is reserved to the Conservator of Forests, 
Government was pleased to approve of this recommendation. 

The matter next in importance was to draw up a project of oper- 
ations for 1888. The Acting Conservator of Forests placed hiin- 
Belf in communication with the Government Agents, and after 
learning their views drew up 'the following plan of operations for 
the year 1888 under the respective headings of — (a ), Forest Demar- 
cation ; (If), Timber and Firewood Supply ; (c), Re-affor -htatioii ; 
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(d)y Extra Establishment. The plan of operations was sanctioned 
by Government in Mareh 1888. 

(fir). Demarcation , — This subject is considered to be of primary 
importance, because, until the forests are selected for reservation, 
and the I’ights of the neighbouring population judicially inquired 
into and settled, and the forest boundaries properly defined and 
marked out on the ground, the law for their protection against 
-encroachment and illicit idling cannot bo satisfactorily enforced. 
It was therefore recommended to Government that the surveys re- 
quired as preliminary to the examination of claims, and for the 
demarcation of boundaries on the ground should be actively pro- 
ceeded with so far as the resources of the Survey Department would 
allow. It was further represented that the first measures of fore‘^t 
conservation should bo directed to the neighbourhood of the large 
cities and towns, where, owing to the requirements of a dense 
l)opulation, the forest is rapidly disappearing for want of effective 
protection. At the same time, the firewood supply for the railway, 
both as it exists at the present and its probable requirements in the 
future must not be lost sight of. It was submitted to Government 
that, speaking generally, there is no immediate necessity to demar- 
cate the forests in the vast tracts which cover the whole face of the 
Northern, Eastern, and North-( ventral Provinces, as these are less 
open to encroachment, but that all available strength should be con- 
centrated for the present on the remaining provinces. In the event 
of this suggestion meeting with the approsal of Government it was 
j)roposed, in the Western Province, to demarcate the Mitirigala and 
Kananpella forests, both of them important from their situation 
near to Colombo on the banks of the Kelani. The survey of the 
Kolani reserve, which was commenced in 1887, will, it is hoped, be 
completed in 1888. N(*arly the whole of that part of the so-called 
r(‘s<*rve which lies in the Central Province is found to be almost 
non-existent ; while that part which lies in the Western Province 
will only be of value as a climate reserve. The rest has disappear- 
ed before the squatter and chena cultivator. 

With regard to the large surveys carried out under the Adam’s 
Peak range in the villages of Gilimale and Bambarabotuwa, the 
plans of wdiich are now ready, it will ho for Government to deter- 
mine what parts of the forest should bo reserved for climatic and 
timber purposes, and what should he sold. When this is done, the 
reserved forest should at once be demarcated, and the rights of the 
native determined and judicially settled. 

In the North-Western Province it is proposed to demarcate 
important reserve** just outside the towns of Futtalam, Kurunegala, 
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and Cbilaw, as a first stop. There are other important forests in 
this Province which must be demarcated at an early date, before 
they become a prey to the chena cultivator. 

In the Central Province thoro is work to be done in the selection 
and demarcation of forests in the Matale District, while in the 
Nuwara Eliya District the iinportance of maintaining the bound- 
aries of (hown forests against encroachment becomes more and 
more marked. 

In the Northern Province it is desirable to select and demarcate 
several thousand acres as a reserved forest within accessible dis- 
tiinco of the town of Jaffna. • 

(/>). Timber and Fireioood Suppli /, — By consensus of opinion 
among tbo Government Agents, the present system of allowing 
timber to be cut in Crown forests by contractors for the use of tbo 
Public Works Department or by private individuals on permit is 
universally condemned, as little or no check can bo exercised, and 
the revenue fails to get the value of the timber carried away. It 
ifi proposed to introduce an entire change in the system, or want 
of system, and in lieu of it to establish depots at the chief centres 
where there is a sufficient local demand for timber and firewood to 
warrant the expense of their establishment. The trees in demand 
for timber will then be felled as they arrive at maturity, allowed 
to season, and bo transported to the depot to be sawn to the best 
advantage. In cutting out these trees there will bo much branch 
wood which has hitherto been left to decay in the forest, but which 
will now bo brought to depot for sale as firewood. By thus utilis- 
ing every part of the tree, whether cut down for timber, or in 
thinning out, or in opening out the necessary cart tracks, there is 
little doubt that considerable revenue will be derived. Moreover, 
the firewood supply being undertaken by the Forest Department, 
traders and their coolies will be kept out of the Crown forests, 
which they have been accustomed to rob with impunity. It may 
be well here to mention that thoro seems a tendency in some places 
to fell timber before it arrives at maturity. In this green state 
timber lacks strength and durability, is more susceptible to damp- 
ness and to the attack of white ants, and is especially liable to 8j)lit 
while seasoning. Where firewood is sold by weight there is an 
espeidal tendency to fell in the green state, for then the firewood 
is much heavier than when mature. There is a certain age at 
which a tree reaches its maximum weight : after that it loses in 
weight but gains in strength and durability until the age of 
maturity is reached. 

Further, it is proposed, that instead of, as heretofore, tlie Gov- 
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eminent Agents felling separately, each for his own Province and 
without reference to the others, the annual felling should be regu- 
lated by the Conservator of Forests in communication with Gov- 
ernment Agents according to the demands for Government use, the 
local demands of the public, and for export. In this way the 
balance between demand and supply will be better maintained. 

It is proposed to have two main depots, one at Colombo and 
one on the east coast. To the former depot would be consigned 
all ebony, the best satin wood, and the better classes of cabinet 
woods, such as find favour for use in the capital or for export to 
Bombay, China, or England ; while at the latter dep6t would be 
sold such woods of the better classes as are in demand at Madras, 
but whose prices would not bear the cost of freight to Colombo. 
All inferior logs of cabinet woods and other timber of inferior sorts 
should be sold locally. 

The principal of this arrangement may bo summarised, that all 
superior classes of timber should be sold at Colombo when compe- 
tition is rifest, while the inferior classes that would not pay the 
cost of transport should be disposed of locally. 

During the year 1888 it is proposed to establish dcp6ts at the 
following places : — 

Western Provinoo, ...{ (j^ter on). 

North-Western Province, { 

Northern Province, Jaffna. 

North- Central Province, Trincomalee (Eastern Province). 

Eastern Province, ... Bntticaloa. 

Southern Province, ... Galle. 

Central Province, ^ 

Province of Uva, ... Badulla, Haputale. 

The question of supplying sleepers to the railway will have 
serious attention. The woods of Ceylon have not had a fair trial 
up to the present time, and it is very important that we should, if 
possible, meet the demand for sleepers from our local resources. 
Palai mdica) and Kumbuk ( Terminalia glabra), which 

are most abundant in this Island, would, it is believed, be excel- 
lent woods for bleepers, and there are several others deserving of 
trial. 

(c). Jie~ Afforestation and Conservation . — It is the opinion of 
experts that questions of re-afibrestation may speaking generally, 
wait in this country until the more necesbory muuaures of demur- 
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cation have made progress. In regard to re -afforestation there 
seems to be some misapprehension. It appears to bo supposed 
that any kind of tree, whether indigenous or exotic, only requires 
to be put into the ground in order to grow. No greater mistake 
could be made, and disappointment and waste of money can only 
result from any such treatment. Some seedling'^ require sun, 
others shade ; while soil, aspect, climate and altitude have all to be 
taken into account in determining what species will thrive in a 
given place. Projects of re-afforestation mu'^t be very carefully 
considered, and nothing done with precipitation. One great defect 
hitherto is, that some of the plantations in this country are neg- 
lected after they are once started, and for want of the requisite 
thinnings the young trees have grown up weakly, and are of little 
value in consequence. This is, of course, due to the want of the 
necessary establishment to look after the trees until they have be- 
come well started ; but it is none the less an unfortunate circum- 
stance. As a rule, it is desirable to take up large areas rather 
than small for re-afforestation — say, not loss than 500 acres — to 
fence it in properly in proportion as it is j»lanto(l, and not to spare 
labour until the young trees are well established. Small areas 
incapable of extension are costly in supervision. Indigenous 
timbers should bo cultivated in preference to exotic, except in 
special localities. The mainstay of our work for some years should 
be the planting of the species which are known to thrive and pro- 
duce good serviceable timber in the localities where they are 
to be planted. Many of our forests have- been overworked, and 
require rest ; for instance, in parts of the Eastern Province, it will 
be the duty of the Forester to make a careful survey of such 
forests, so as to determine the period of rest, to examine what 
prospects there are of seedlings of the better species growing up, 
or, if not, what areas should be replanted ,4and with what species. 1 
do not quite share the view held by Mf. Vincent that reproduc- 
tion is generally bad in this country. On the contrary, I have 
been much surprised at the way in which satin and halmilla, two 
of our most important trees reproduce themselves vigorously in 
unexpected places, such as on the borders of chena lands or in 
places where the loaf canopy has been destroyed, and light acci-^ 
dentally let into the forest ; given, of course, that the conditions in 
other respects are favourable to the growth of these species. In 
some of the ebony forests, too, the reproduction is satisfactory. 
All that is required is the establishment necessary to assist the 
saplings, and by fellings to preserve them from being choked by 
inferior species. With respect to the conservation and working 
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of tho forests, we shall, until the surveys and demarcation are 
complete, have to limit our cultural operations of the system 
known us that of natural regeneration, whereby the trees are only 
gradually removed as they arrive at maturity, so as to effect the 
regeneration of the forest by seed in the natural way, and to afford 
protection for a time to the young growth. With this cultural 
tioatment we must combine the mode of working by compartments, 
whereby all the different compartments included in a forest are 
worked annually in rotation and given complete rest during tho 
remainder of the period, so as to admit of their being properly 
protected during tho years of reproduction. By this arrangement 
timber-cutters and coolies will he prevented from indiscriminate 
felling over the whole forest, which has done so much harm in the 
past. 

(d). Extra Esiahlishments* — ^As it is most important to chock 
the illicit felling, which goes on unimpeded more or less over the 
whole Island, it is proposed to augment the present ostablishment 
by adding to it river watchers, forest rangers, and forest guards, in 
order to help in the detection of these malpractices, and to bring 
them to official notice. 

Colombo, 1 F. C. 11. Clarke, 

April 14(hj 1888* ) Acfg, Conservator of Forests* 


The timber trade in Siam is rapidly increasing, and several largo 
rafts of teak, which are said to exceed in size the one that lately 
broke loose off the coast of Canada, are shortly expected in the 
Bangkok river. Their arrival will probably block the river for 
some three or four miles,— Trades JaumuL 



THE 

INDIAN FORESTER. 


Vol. XIV.] Deoemberi 1888. [No. 12. 


FORESTRY IN HUNGARY * 

By Lt.-Colonel F. Bailey, R.E. 

NoTB.-*The greater part of the information regarding the Hangarian 
foreatfi, giren in Chapter I., was derived from the volamea of statistics 
prepared by the Hungarian Forest Department for the International 
Exliibition at Buda-Pesth in 1885. That given in the General Des- 
cription ” of the fi^n&t was obtained from the work prepared by the State 
Railway Company for the International Exhibition at Paris in 1878. 


CHAPTER L 


THE HUNGARIAN FORESTS. 

Area, Elevation, Climate, Species, and Distribution of Trees. 

The total area of the kingdom of Hungary, including Croatia and 
Slavonia, is 125,370 square miles, of which 35,459 square miles, 
or over 28 per oent., are forests, owned by the following classes 
of proprietors 

Square Miles. 

The State, ... ... ... 5,653 \ - - . 

„ studs, railways, War Department, 170 / ^ 

Department! and Commanee, ... ... 6,200 

Corporations and Ecolesiastioiid endowments, 2,071 

Public foundations, ••• ••• 

Private „ ... ... 0 j 

Trustees, ••• ••• ••• ••• 1,999 or 6 

Joint proprietors, ... ••• ••• 5,101 or 14 

Joint Stock Companies, ... ••• 654 or 2 


or 28 
or 6 

hor 1 


I* 

H 

II 


(A.) 24,075 or 68 
Private peraona (B.) 1 1,884 or 82 


Total, ... 86,459 or 100 „ 

This gives nearly acres of forest per head of the population. 

* Reprinted from Traniactions of the Royal Scottish Arboricoltnral Society, Vol. 
XU., Pert L, 1687. 
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Forests in Class (A.) must, under section 17 of the Forest Law, 
be managed in accordance with the provisions of a working plan, 
approved by the Minister of Agrioulture, and framed on the prin- 
ciple that they are required to give a constant annual yield for 
ever. Consequently no portion of them can be disforested. But 
the private forest*), al)out one-half of which are owned by a small 
number of proprietors, some of whose immense domains cover 
many square miles, are, unless they have been declared Forests of 
Protection ” under the law, worked according to the wish of the 
owner ; who, however, may not disforest any portion of them which 
grows on a purely forest soil — that is to say, a soil which is in- 
capable of ^ing profitably cultivated, either as fields, gardens, or 
vineyards, or of being used as meadow land. 

Section S of the law includes, under the head of Forests of Pro- 
tection, all forests situated in high mountain regions, on loose 
stony soil, alpine plateaux, peaks, ridges, or steep slopes ; also those 
which serve either as a shelter against dangerous storms, or as a 
protection against landslips, inundations, and avalanches, and the 
removal of which would consequently involve injury to lands and 
lines of communication situated below them. The law provides 
that, within five years of its promulgation, a list of all such forests 
must be prepared ; that they must all be demarcated ; and that, no 
matter to whom they belong, they must be worked in accordance 
with the provisions either of a working plan, or of rules approved 
by the Minister of Agrioulture. 

The area of the State forests was much larger in former years 
than it is now — ^a loss of 20 per cent, having been experienced 
since 1878. This is mainly due to the commutation of rights, 
many of which have been got rid of by the surrender of land given 
in exchange for them ; but there is still a good deal to do in this 
direction, though not nearly so much as has already been accom- 
plished between 1880 and 1884. The diminution from this cause 
of the area of the State forests amounted to 1,427 square miles. 
The following areas are administered by the Forest Department, in 
addition to the State forests (5,553 square miles) shown above, vts. .* 

Bquara MUm, 

In towns, ••• ••• ••• 4 

Unavoidably retained as being f Arable fields, ••• 48 

enclosed within forest boun-< Meadows, 
daries, ... ••• ••• I Paatnres, 

Alpine pastures, ••• eee 

Unproductive land, ••• 


68 

... 120 
... 825 

... 158 


Total, 


718 
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So that the total area in charge of the Department amounts to 
square miles. 

The forests of Hungary are situated in the following zones of 
altitude 

Square Milea 

5,206, or 15 per oent. below 200 metres (656 feet). 

9,9S5, or 28 „ between 200 atid 600 metres (656 and 

1,968 feet) 

20,818, or 57 „ above 600 metros (1,968 feet). 

85,459 

Forty-two meteorological stations have recently been established 
in or near the forests, for the purpose of observing the tempera- 
ture and degree of moisture of the air, the direction and force of 
the wind, and the amount of rainfall. The data furnished by these 
stations are collected and tabulated in the central office at Buda- 
Pesth. Observations recorded at altitudes varying from 16 feet 
(Fiume) to 2,526 feet (Pajna in Mdrmaros) show that, in 1884, the 
maximum rainfall amounted to 63 inches (Fiume and Goszpics, 
both in the south) ; while the minimum, 4 inches, occurred at Pet- 
rozseny in the east. The maximum temperature rose to 100"^ Fahr. 
at Szolnok in Lower Hungary ^ and the minimum, 23° below zero 
Fahr., was registered at Szepes-Iglo in the north, at an altitude of 
1,525 feet. The highest mean temperature, 59° Fahr., was at 
Zeiig, and the lowest, 40° Fahr., at Fajna in Mdrmaros. 

Tlie forests are thus classed, according to the quality of the soil 
on which they grow— 



Sqnare Miloa 

Purely forest soil, as above defined, • • 

.. 28,505 

Soil adapted for other uses, 

•• 4,786 

Plantations on moving sands, • • • • 

.. 420 

Forests of Protection, • • • • • • 

.. 1,749 

Total, 

.. 85,459 

It is said that the various species of trees are found in the follow< 

ing proportion, viz, 

Per cent 

Oak (Qazreut peduneulaia and Q. BunHflvra), 

.. 22-28 

Oak (Q. oerrti), 

•• 572 

Be9eh (Fagui tylvatiea)f •• 

.. 86-54 

Hornbeam ( Carpitau Betuha and C, orientalU), 

• . 9-18 

Birch (Bete/a oiki), •• •• 

.. 2-89 

Carried forward, 

.. 76-06 
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Brought forward, 

Poplar {Pojmlui alba, P, canademis, P, nigra, F, pyramid 
alia, P, trmula), .. •• •• • 

Willow (Salix alba, S. Caprea, S» JragiUs, S^pwpuraa, 
triandra^ S, viminalia), •• .. . 

Ash (Fraxinua excelaior and F, Omua), • • • 

Elm {Ulmua campeatrta, U. montana, U, auharoaa)^ 

Maple {Acer campeatrta, A. platanoidea. A, Paeudo^platanua 
Alder {Alnua alpina, A, glutinoaa, A, incana), .. • 

Acacia {Robinia Patudo-acacia\ •• .. • 

Lime (Tilia argentea, T. grandijolia, 7\ parvi/olia), 

Spruce {Abiea excelaa), .. •• .. • 

Silver fir (Picea pectinata), •• 

Scots pine ( Pinua •• •• • 

Larch (Land? curo/)ara), •• •• •• 


Per cent 
7606 

^ 2*88 

1*52 

* 0*47 
0-39 
0*09 
18-81 
8-31 
1*91 
0*06 


Total, .. 100 

The following trees and shrubs also occur in the forests, but not 
in sufficiently large numbers to be mentioned separately in the 
above list : — Quercua pubeacena, Q. hungarica v. conferta, Caatanea 
veaoa, Corylua Columa, C, avellaua, Sorbua Aria, Prunua apinoaa, 
Juglana nigra, Platanua orientalia, Morua nigra, Rhua Cotinua, Cor- 
nua aanguima, Pinua auatriaca, P, Mughua, P, Cembra, Juniperua 
communia, Taxua haocaia. Experiments with a view to the intro- 
duotion of certain foreign species have been made in the State 
forests. 

The areas actually covered by the principal groups of species 
are as follows, viz * : — 

Bqure Miles. 

Oak, •• •• •• •• 9,930 

Beech and other broad-leaved species, •• ••18,761 

Conifers, •• .. •• •. ••6,768 


ToUl, . . 85,459 

The following table shows the area occupied by each of the prin- 
cipal groups of species in the State forests, and their distribution 
ibrougbout the three zones of altitude : — 



Metrei. FMt 


Plains, 0 to 800= 0 to 656, 

Low hills, 200 to 600=656 to 1968, 
Monntains above 600=aboTe 1968, 

Total square miles, 
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Management and Working. 

Previously to 1848, when the feudal system still prevailed in 
the country, the Hungarian forests were, generally speaking, valu- 
ed almost solely on account of the game which they harboured. 
They were very little worked, and their revenue was merely that 
obtained from grazing, from the collection of acorns, and from the 
sale of firewood ; timber was used exclusively for local purposes. 
A few forests only, situated either near rivers, such as the Danube, 
Tisza, Garam, Vag, and Arva, or around mines and smelting fur- 
naces, or in the neighbourhood of large towns, yielded any oon- 
sidorahlo income to their owners. After the year 1850, when the 
feudal system had ceased to exist, the situation was extremely un- 
favourable to proprietors of land, who, a few years later, when, in 
consequence of the extension of railways, new markets were opened, 
tried, without thought of the future, to realise as much as they 
could from their forests, the importance of maintaining which they 
failed to understand. They did not, in most cases, possess the 
caj)ital required to work them on their own account, and they there- 
fore farmed them out, on from five to ten years’ leases, to merchants 
and contractors, whose sole aim was to get the timber out at a 
cheap rate. The proprietors wore unacquainted with the prices 
paid for wood in the market ; they would not incur the expense of 
having their forests properly valued, and wore ignorantly satisfied 
if they received considerable sums of money for forests of large 
extent, even though the rates paid to them were ruinously low. The 
first merchant who come carried ofiF the finest timber, those who 
followed him taking, each in succession, his choice among the best 
of the trees which remained, and paying still smaller prices. 

In this manner the wood was cleared out of the more aocossible 
forests by slides, canals, and streams, and they rapidly became 
denuded ; while the large quantity of waste-wood, resulting from a 
too prodigal felling for large timber, brought about a depreciation 
in the price obtainable for firewood in other forests. In conse- 
quence of this, and of the general absence of communications in 
the country, which caused the timber over the greater part of it to 
have little or no value, a large proportion of the best oak forests 
were rained by continued grazing, and were reduced to the condi- 
tion of forest pastures and acorn grounds ; indeed, in many in- 
stances there was little left in them but old stumps ; and where the 
cattle permitted the growth of young trees, the ground wu taken 
possession of by beech and hornbeam. At the same time, valuable 
beech and pine forests, extending over thousands of acres, were cut 
or burnt down, with the deliberate object of turning them into 
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postures, which were then considered to hove more value than for- 
ests yielding no revenue. The oak forests will now gradually he 
restored ; but very few of them, ezoept in Slavonia, can be worked 
ior a long series of years. It was formerly the practice to permit 
grazing during the fellings and the years immediately succeeding 
them, and numbers of cattle were bred who passed their whole lives 
in the forests ; it must therefore be considered a fortunate circum- 
stance, that, after the' valuable trees were felled, a crop of shrubs 
was able to spring up here and there and afford some shelter to 
the ground. 

Subsequent to the year 1850, an inconceivable amount of 
harm was done, the forests near the principal lines of export, or 
situated in the vicinity of towns and manufactories, having been 
worked far too heavily. At this time also, forests of large extent 
were conceded to communes, who, not sufficiently understanding 
their value, destroyed them ; and the timber and even the soil of 
many forests, the property of joint owners, was sold by the co-pro- 
prietors, who preferred the small sum of money they could then 
raise on them to the permanent revenue they might ultimately have 
obtained under the more favourable conditions of the future. Con- 
siderable areas also were cleared for cultivation, and the result was 
in many cases disastrous ; as for, instance, along the banks of the 
Danube, the Tisza, and the Temes, where formerly fine oak forests 
grew, but the ground is now occupied by marshes. A recent case 
of this kind occurred near Arad, on the Maros, where, the forest 
growth having been cleared away, the soil rapidly deteriorated, and 
is now fitted neither for agriculture nor for forest. 

Owing to the above causes, the condition of the forests, especially 
those which belong to communes and private proprietors, is at the 
present time very poor— excessive felling, imperfect regeneration, 
and uncontrolled pasture having led in many localities to the most 
melancholy result ; as witness the shrub forests on the higher 
mountains, the moving sands of the Alfold or great plain lying 
between the Danube and the Tisza, and the stony avalanches of the 
Karst between Trieste and Fiume, where the soil, when protected 
by forests, was extraordinarily fertile, but now the limestone rocks 
have been completely denuded ; and if the country is to be allowed 
even gradually, to recover itself, the exclusion of cattle, sheep, 
and goats from the whole area, by successive blocks, is an absolute 
neoessify. 

But although, on the re-establishment of a constitutional Govern- 
ment in 1867, matters began to mend, jittle real progress was mode 
until 1878, when the present Forest Law was pas^. This aoi 
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only eniinro the proper management of the forests, bnt regulates 
the floating of loose logs and timber rafts, as well as the transport 
of forest prodnoe by land, thus protecting both the owners of 
forests and the timber merchants, as well as the persons through or 
over whose property the produce passes ; and the forests are now 
under proper control throughout the entire country. 

The old way of working was not one calculated to develop a 
good system of sylviculture ; but now, as the forests become thin- 
ner and wood dearer, mountain sides being denuded and river banks 
undermined, the necessity for the early introduction of a better sys- 
tem is realised, and people begin to appreciate tbe new law, which, 
if it came at the last moment, did not come quite too late ; and un- 
der it a good and certain forest revenue may still be looked for. 

The excessive fellings practised between 1850 and 1880 so re- 
duced the stock of timber in the forests, that they have not now, 
with comparatively few exceptions, sufficient to enable their ra- 
tional management to be at once undertaken, it has been calcu- 
lated that the stock remaining is not more than two-thirds of what 
it ought to be, and a due proportion of age-classes is rarely found. 
On tbe other hand, however, in about one-fifth part of the entire 
area, the forests which here consist principally of beech, but partly 
also of conifers,, cannot yet be worked on account of the absence of 
export roads, which, in many cases, it will not at present pay to 
make ; and these forests will, as they are giadually opened out, 
supply the home and foreign markets for some years to come. The 
statement, then, which is often heard, that there is still a great 
stock of wood in the forests, is only true regarding parts of them. 
It is said that in the State oak and fir foresto, the stock of timber 
falls short of what it should be by 575 and 649 millions of onbio 
feet respectively, while in the beech forests the stock is in excess 
hy 1,018 millions of cubic feet ; and the condition of tbe forests 
owned by other proprietors is certainly not more favourable than 
this. The all-round density of the forests is probably not more 
than from 6 to 7, and the younger age-classes, where they exist, are, 
generally speaking, in an unsatisfactory condition. It used to be 
the custom to sell, in addition to the ordinary fellings, the ash, elm, 
maple, and other species found soattered here and there through- 
out the forests, and on this account it is now very difficult to oU 
tain wood of these kinds at reasonable prices. 

Until recently, then, rational treatment was, especially in the 
oommenal and private forests, almost completely neglected. Now 
the forests are managed as high forest, ooppioe, or ooppice with 
Standards, in the following proportion, vis. .*— • 
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BqiMre Mlleti 

High forest, with a revolatiou of 80 to 120 years, 
extending in rare cases, to 160 years in the oak 
forests, ••• ••• ••• 26)86T 

Simple coppice, 10 to 60 years,... ... ... 10,028 

Ooppioe with standards — standards 80 to 120 years, 
coppice 20 years, ... ... ... ... 6i 


Total, ... 85,459 

In the State forests the proportion is as follows, viz . : — 



Oak. 

Beech 
and other 
broad- 
leaved 
Species. 

Conifers. 

Total 

High forest, 

924 

2,795 

1,493 

5,212 

Simple coppice, ... 

18 

70 

... 

88 

Coppice with standards, 

Forest of Protection (selection 

2 

1 

• •• 

8 

method^, ... ... 

2 

84 

164 

250 

Total square miles, •.. 

946 

2,950 

1,667 

5,558 


Hegeneration by natural means is resorted to as far as possible ; 
but both early and late frosts are very frequent, so that a crop of 
seed cannot be looked for oftener than once in five ^'’ears, and since 
the year 1880 regeneration by planting or sowing has been largely 
practised. During 1884 the following areas in the State forests 
were regenerated by natural and by artificial means respectively, 
viz . : — 

Square Miles. 

^atnrsl, .*■ ... ••• ... 26 

::: ;;; 

» 19 
Total, ... 46 

The total cost of the sowing and planting work was £4,188, or 6s. 
10(2. per acre for sowing and 7s. for planting. 

The spruce, Abies exoelsa^ is the most important of the conifers 
found in Hungary. It is, generally speaking, grown unmixed with 
other species, and the forest is olean*felled, the ground being 
restocked artificially two years afterwards. The advantages of 
growing forests composed of a mixture of species has not yet been 
fully recognised, except in the State forests, where in suitable re- 
gions, when the production of large timber is aimed at, it is now 
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the rule to mix Bpruoe, silver fir, and beech in the following 
proportions, viz , : — 

50 to 60 per cent, of sprnce. 

20 to 80 „ of silver fir. 

10 to 20 „ of beech. 

There is a great deal to bo done in the way of restocking bare 
ground ; the funds hitherto granted for this purpose being insuffi- 
cient to admit of satisfactory progress being made. But tbe State 
gives out plants gratis to proprietors of all classes, and nearly 11 
millions of them have been distributed during the years 1883, 
1884, and 1885. The species principally employed are as follows, 
viz, : — ^The Rohinia pseudo^acacia^ which grows very rapidly, yields 
excellent firewood, vine props, and timber of small size ; the Scots 
pine, which is planted out at a year old, but in some districts is 
without needles for a part of the year, and in the northern pro- 
vinces suffers much from snow ; and the black Austrian pine. The 
larch does very well in some districts^ and considerable attention 
has recently been paid to it. 

In former days, forest management w^as directed principally to 
the production of firewood, and this is still the case on many pro- 
perties. But as soon as the improvement of communications 
enabled timber to be carried to distant markets, even beyond the 
national frontiers, and the diminution of stock caused a rise in 
prices, attention began to be direcled to tbe j)roduction of large 
timber of good quality. During the last ton or fifteen years, how- 
ever, many young oak and spruce forests have been cut for tanning 
bark, and a good deal of harm has been done by over-cutting for 
this purpose. 

The minor products are at jjresent confined almost exclusively to 
grass, acorns, and nut galls ; the various industries which in other 
countries are usually found to flourish around extensive forests not 
having yet been developed to any considerable extent. 

Grazing is, however, an important question, both on account of 
the large number of cattle and other animals which have to be 
kept alive, and also on account of the revenue it yields. The 
forest pastures are very extensive, and their existence is, as has 
previously been explained, one of the principal causes to which the 
present bad condition of the forests is attributable. It has been 
assumed that 1 buffalo, 1 horse, 3 donkeys, 3 pigs, 10 sheep, and 1 
goat, each of them require as large a provision as 1 ox or cow — 


8 oxen nnder 3 years of age being equal to 2 full-grown animals. 
2 horses „ 3 „ „ 1 „ animal. 

2 donkeys ., 2 „ „ 1 

f» f »» '» 


4 young pigs 
3 lambs or kids 


% 


4 Y 
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And on this assnniption, the equivalent of 8,300,000 oxen has to 
lie provided for. But it has b^n calculated that the non-forest 
grazing grounds do not, at the most liberal rate of production, 
yield enough grass for more than 5,300,000 oxen ; and as stall 
feeding is very rarely practised, three millions of cattle have to be 
provided for in the forests. But if every acre were made available 
which could, without risk to the crop of trees, be opened for graz- 
ing, not more than one-fourth of the three millions of oxen could 
be properly fed ; and this fully explains why the forest pastures are 
now being ruined by over-grazing, while the cattle are, generally 
speaking, in very poor condition. Legislation on the subject is 
urgently needed. People in Hungary, as well as in other coun- 
tries, sometimes assert that the forests do not suffer from grazing ; 
and they cite examples to prove that they have known very well, 
and carefully watched for the last 20, 30, 40, or 50 years, such 
and such forests, which have always been full of cattle, and still 
continue to exist. But, notwithstanding this evidence, it is certain 
that, even whore forests too heavily grazed over have not disappear- 
ed entirely, they have suffered severely in their rate of growth and 
in the quality of the wood they produce, while their complete dis- 
appearance is only a matter of time. 

The damage done by fires is not so serious in the north as it is 
in the south and east, where shepherds frequently devastate large 
areas by burning them over, in order to obtain fresh pasture for 
their flocks. Attacks by insects, principally Bostrkhua typographuSj 
are frequent, especially in the eastern provinces ; here also danger- 
ous storms very often occur. It is said that in 1884 the damage 
done in the State forests alone, by tires, wind, insects, and the like 
causes, was as follows 


No, of Areas affected, 

ioBUuoes. Acres. 


Fires, 


76 


Broad-leaved forest, 
Coniferous forest, 


1,693 

84 


Inundations, ... 
ind, 

Frost and snow, 
Bats, 

Insects, 


19 

51 1^800,000 cubic feet of wood), ... 

7 ( 88,000 „ ), ... 

12 
17 


1,727 

99 

896 

956 

405 

8,415 


6,906 

In 1867 there were only 1,390 miles of railway in the kingdom, 
now there is a network aggregating 5,530 miles all over the coun- 
try ; and no less tlian 18 per cent, of the merchandise oarried by 
goods train, and by the Danube Steam Navigation Company, oon- 
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suAb of forest produoe. Twenty miles of narrow-gauge railway 
have been oonstruoted for forest purposes. There are also 
4,460 miles of State roads. 

28,006 „ Departmental roads. 

85,988 „ Cotnmanal roads. 

1,799 „ rivers and canals which can be nsod for floating wood . 

The State roads are kept in good order, but those belonging to 
communes are not so. In addition to the above, the State has 148 
miles of dry slides, and 65 miles of wet slides, with 93 reservoirs 
constructed for floating purposes, and holding 175,000,000 cubic 
feet of water. There are also 62 booms, aggregating 8,040 yards 
in length. 

The floating of timber from the mountsiin forests to the plains, 
and thence to the markets, is still largely practised, especially in 
the Carpathians, where, notwithstanding the huge quantity of 
timber, principally beech, consumed annually in the maintenance 
of river banks, the erection of weirs, and other works, this system 
is considered cheaper than to construct and repair ciirt-roads, 
which, as they are not required for other purposes, woiilj have to 
be paid for entirely from the forest budget. The rates for trans- 
port by water are also, beyond comparison, lower than those for 
transport by road ; and the latter would be enhanced if the large 
amount of wood now water-borno were to be thrown on to the 
roads. 

These considerations appear to justify the existing arrangements, 
in spite of the lavish expenditure of wood on works connected 
with the floating of timber, which must strike with astonishment 
every visitor to these regions. 

When the quantity of snow on the ground does not render this 
impossible, the fellings are usually made in the winter ; but other- 
wise they are eflocted after the snow has melted, say about the 
month of May, when the sap is beginning to rise. The trees are 
immediately barked, the top branches being left uncut, so as to 
draw up the sap from the lower part of the trunk, and thus 
facilitate its drying. In autumn, the timber is cut up and con- 
veyed outside the limits of the block in which it was felled ; and 
in the socceeding winter, it is moved down to the river side, so 
that it may, in the spring and summer, be floated down to the 
markets. As the works of various kinds which have to be con- 
structed in connection with the floating arrangements are on a 
large scale, and involve a very heavy outlay, the Forest oflScers ore 
required to possess a complete knowledge of this branch of en- 
gittseriDg. 
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Sufficient labour is, generally speaking, obtainable among tbe 
agricultural population for all ordinary work, such as sowing and 
planting, sliding, dragging, floating and sawing of timber, making 
of charcoal, and the like ; but should large orders be received for 
cask staves, or railway sleepers, contractors bring additional work- 
men from the Austrian province of Camiola. It is customary to 
farm a portion of the forest produce to the commune, in return, for 
the transport of a certain quantity of wood. The timber floaters 
are a strong hardy race, whom long practice has taught to work 
with safety upon the most difficult and dangerous rivers. The ori- 
ginal workmen were Germans from the Black Forest ; but there 
are now many “ Szekelyek ” from Transylvania, and Wallachians, 
who have learnt the business from the Germans. 

A bad feature in the present system is that, partly from long 
custom, and partly from the prevalence of a false idea, that the 
standing stock is very abundant, the cutting up and working out 
of the produce Is wastefully conducted, thus causing i^loss of from 
30 to 40 per cent, of the wood. As the stock of timbeV decreases, 
and prices rise, an improvement in this respect will doubtless be 
effected ; and, when the workmen are better trained, much of the 
present waste will be avoided. The State employs 2,033 perma- 
nent, and 19,840 temporary hands. The former, who act as in- 
structors to the latter, are a most useful class ; and some colonies 
of them, founded during the last century, now form prosperous 
communes on the borders of the State forests. 

The rates paid for daily labour are usually from 1«. to 28. 6d. 
for a man, and from 3^. to 8«. for a cart and two horses. But 
work of most kinds is, as a rule, executed by contract, or by piece- 
work, at fixed rates. 

Administrative Organisation. 

Before 1881, the direction of all forest affairs was vested in the 
Minister of Commerce ; but in that year it was transferred to the 
Minister of Agriculture ; and at the same time the administration 
of the forests was confided to a special branch, which was relieved 
of the management of the State agricultural property, and .com- 
pletely freed from all other work. Within the office of the Minister, 
forest business is dealt with by the Director General of Forests, 
who, acting as his delegate, decides, with certain exceptions, all 
questions that are submitted to him. His office is divided into 
three sections, which take up matters referring to the State forests, 
working plans, and inspections respectively. Each section is nnder 
a Forest Councillor. Section 17 of the law prescribes that the 
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proprietors whose forests come under its provisions, must exnj^loy 
the number of managers and guards fixed by the working plan, 
and this forms the basis of the organisation of the Hungarian For- 
est Service. 

The State forests are now divided into 18 Consorvatorsbips, with 
an average area of 810 square miles, each of which is controlled by 
a superior administrative officer, corresponding to a Conservator, 
who is in communication with the Director General. The Con- 
servator directs, inspects, and controls. His circle is formed by 
the aggregation of a number of divisions, the officers in charge of 
which are under his-orders. Among his various prerogatives may 
be mentioned the following, viz , : — He can engage subordinates and 
fix their rate of pay ; grant leave within certain limits to persons 
of all grades employed within his circle ; approve of contracts for 
one year relating to the conversion or carriage of forest produce ; 
and order experiments or purchases of plant or stock to the value 
of £80. He can also sanction the annual sales of forest produce, 
in accordance with the tariff approved by the Minister, and order 
the erection and repair of buildings to the value of £160. 

The officers in charge of divisions, of which there are 167, with 
an average area of 33 square miles, act under the instructions of 
the Conservator, to whom it is their duty to submit proposals on all 
subjects relative to the management and working of their forests. 
Authority in certain matters is delegated to them, and they are 
not permitted to exceed their ordinary powers except in cases of 
emergency. The division is subdivided into beats, each in charge 
of a forest guard. There are 1,272 of such beats, averaging 4^ 
square miles in extent. 

Forests which come under the provisions of section 17 of the 
law, but are not the property of the State, are managed under 
the authority of the administrative committees of the 64 depart- 
ments and 14 free towns into which Hungary is divided ; and 
each of these acts through a sub-committee of three members, 
chosen either from its own body or among other persons skilled in 
forest business. The State exercises control over the actions of 
these committees by means of inspectors, of whom there are 20 
in Hungary, each having two or more entire departments assigned 
to him. The committee has power to decide, in accordance always 
with the provisions of the forest law, all questions that are from 
time to time submitted to it by the communes or other proprietors ; 
but it is compelled to take the advice*of^the Inspector, subject to 
an ftppeal ^either by them or by him, in case of disagreement, to 
the Mhiister of Agriculture. In urgent cases, the Inspector, as 
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the minister’s representative, has power, to stop fellings or other 
operations which he oonsiders detrimental to the forests ; and in 
such cases the administrative authorities and local police are bound 
to support him. In case the committee habitually fails in its duty, 
the minister can replace it by a State Oommissioner ; and this has 
once been done. The 20 Inspectors, ^ith their 20 assistants and 
offices, cost the State £8,932 in 1884, and £9,360 in 1885. The 
supervision exercised according to law by these officers is not at 
present liked by the proprietors, especially by those among them 
who desire to enrich themselves at the expense of future genera- 
tions ; but the good advice they have received has undoubtedly 
added many thousands of pounds to the value of their forest capi- 
taL Experience continues to show the necessity for the mainte- 
nance of the existing system ; and the Inspectors are now called upon 
to redouble their efforts in order to safeguard the public interests, 
and to correct the errors of the past. 

The State will take charge of, and manage through its own of- 
ficers on behalf of the owners, the communal forests in any depart- 
ment, the administrative committee of which applies for this to 
be done ; and many of the departments have availed themselves of 
this privilege with the most satisfactory results. Small private pro- 
prietors may associate themselves together for the payment of 
the establishment prescribed by the law ; and, similarly, communal 
forests of limited extent may be grouped together for purposes of 
management, and the overcharging of their budgets may be thus 
avoided. But if they neglect to provide, in some manner, the ne- 
cessary managers and guards, the departmental administrative 
committee or Minister of Agriculture has power to appoint these 
officials. 

The number and distribution of the superior officers and subordi- 
nates employed by the State is as follows 



ig 


MenialB. 

Total. 

Central office, 

27 

imiHi 

eeV 

27 

Inspections, 

40 

... 

see 

40 

State forests, 

Communal forasts managed by 

505 

1,842 

264 

2,111 

the State, 

12 

1 


18 

Sgher school, 

7 

set 

eee 

7 

Lower aohool, ^ 

6 

8 

... 

9 

♦ 

597 

1,846 

264. 

2,207 
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The superior officers are of the following classes, vit. »* — 


No. 


Officers corresponding in rank with 
OonBerratorB, 


Taarlj nto of Ftj, 
with •UowinoM m 
lodging, OfBoa, Ber> 
▼nnti, and HoriM. 


28 £172 to £832 


Secretaries, ... 

... ... 

5 

110 „ 

116 

Snperin tendon ts of Working Plans, 

9 

115 „ 

164 

Assistant ditto, 

• •• 

2 


60 

Deputy Conservators, 

• •e 

27 

98 „ 

142 

Assistant ditto, 

• •• 

60 

94 „ 

106 

Sab- Assistant ditto,... 

• •• 

140 

76 „ 

98 

Storekeepers and Paymasters, 

85 

60 „ 

84 

Engineers, 


4 

84 „ 

152 

Inspectors of Depots, 

••• 

18 

67 „ 

83 

Probationers, 

••• 

26 


44 

Apprcutices, 


74 

29 „ 

88 

Doctors, 

• •• 

14 

61 „ 

90 

Registrars, 


8 

66 „ 

68 

Accountants, 


60 

48 .. 

200 


In addition to their yearly pay and allowances, these officers 
receive from 25 to 60 loads of firewood, and are permitted to cnlti- 
vate from 5^ to 28^ acres of land, according to thoir grade. The 
pay and lodging allowance of snbordinates ranges from £18 to £42 
a year ; they receive from 17 to 25 loads of firewood, and are al- 
lowed to cnltivate from 4J to 5^ acres of land, according to gradk 
The annual cost of the above establishment is about £83,550, or 
about per acre of the forests they manage. # 

The Inspectors receive as yearly pay, lodging, and office allow- 
ance, from £180 to £204, with an additional £80 as travelling 
allowance. 


The Assistant Inspectors receive from £80 to £112, with £56 as 
travelling allowance. 

The scale of pay for officers in the State service corresponds with 
that fixed, during the last century, for other officials of similar 
rank ; but it is considered too low, and will probably be raised. 
These officers are entitled to pensions under rules passed in 1885. 
When necessary, officers and subordinates are accommodated with 
houses in the forest, the number of buildings erected for this pur^ 
pose being as follows, viz , : — 

For saperior officers, one to throe rooms, 69 

„ „ more than three rooms, ... 289 

For superior officers and guards, 867 

For guards, ... ... »•* ... 680 

Offices, ... ... ••• , ••• ••• 27 


1,882 

'The service of the managers and guards employed under the 
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departmental administrative committee^ is," like that of the State 
officials, permanent, and under fixed rules. They cannot be dis- 
charged except under a prescribed procedure. The great private 
proprietors usually pay their employds at a rate which is from 25 
per cent, to 50 per cent, higher than that of corresponding grades 
in the State service ; but their appointments are not so well secured 
to them, and they have no regular pensions to look forward to. 

In order to obUin an appointment as forest officer or manager in 
any of the forests which are, by the provisions of section 17 of the 
Forest Law, under the immediate control of the State, a candidate 
must be a Hungarian subject, who has completed his studies at the 
High School, and passed as Bachelor of Letters or Bachelor of 
Science. He must either undergo the course of instruction at the 
academy at Selmoczbdnya, or pass the final examination there, or 
be trained in some foreign school of the same class in which all 
the required subjects are taught. He must then, after serving two 
years on probation, pass the State Forest Examination, held at 
Buda-Pesth, for which he cannot present himself unless he is qua- 
lified as above. The proprietors of forests which are under the 
provisions of section 17 cannot employ officers or managers who 
have not duly passed this examination. Section 87 of the Forest 
Law provides that no guard can, ten years after the promulgation 
of the law, continue to be employed in those forests unless he has 
passed a prescribed examination. He must, in the first place, either 
pass through one of the secondary schools, and then serve for a year 
on probation, or he must show himself to be proficient in reading, 
writing, and arithmetic, and serve for three years on probation ; 
after one or other of which tests, and as soon as he has attained 
the age of 24 years, he is eligible to pass the Forest Guards’ Ex- 
amination, held periodically in various towns throughout the coun- 
try. Guards are permitted to perform their military service after 
they have completed their course of instruction and probation. 

All officers, managers, and guards are sworn in, and they wear 
a uniform, prescribed, in the case of the State forest service, by the 
King, and otherwise by the Departmental Administrative authori^ 
ties. Up to the end of 1884, the following number of officers and 
subordinates in Hungary had been sworn in : — 

Superior Oficere, 

In the service of the State, ... ... 618 

In the service of other proprietors whose forests 
are under section 17, ... ... ... 695 

Ditto ditto are not under 

section 17, 


• •a 


589 
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Of these, 449 have passed the State Forest Examination. 

Subordinate, 

In the service of the State, ... ... 1,828 

In the service of other proprietors whoso forests 
are under section 17, ... ... ... 14,698 

Ditto ditto are not under section 17, 6,926 

ToUl, ... 22,842 • 

Of these, 690 only have passed the Forest Guards’ Examination. 
About one-third of the entire number of subordinates have other 
employment in addition to their forest duties. There are 860 
sworn superior ofiBcers and 2,400 subordinates in Croatia and 
Slavonia. Employes of both grades can prosecute cases of forest 
oifences, and, if they have been duly sworn in, their depositions 
constitute a complete proof against the oflenders. 

Private proprietors, whose forests are not under section 17 of 
the law, can employ whom they please ; but their men must be of 
good character, and sufficiently instructed to be able to do their 
work efficiently. They have, however, at the present time, very 
few competent foresters. 

( To be cofUiniied), 

A GOVERNMENT GRASS FARM IN INDIA. 

In 1882, the late Major General Sir Herbert Macphefson, wish- 
ing to improve the means of providing fodder for the mounted 
corps of the Army, became the lessee of the sides of the Railway line 
between Allahabad and Sirathi, and of about 500 acres of land in 
the Allahabad cantonments. This land, which had long been used 
for grazing, he simply preserved, but the rainfall being favourable, 
a fair crop of grass, amounting to 25,000 maunds, was harvested. 
Grass cutting was commenced in, July, and it was wished, if pos- 
sible, to complete the harvesting before the grass seeded. But 
labour was difficult to obtain during September and October, the 
season of the kliarif crop, and, consequently, the harvesting was 
not completed until much later. The quality, too, of the grass cut 
was inferior, and some of the hay was condemned as unfit for fod- 
der. Altogether the result of the first year’s operations could be 
considered only tolerably satisfactory from a grass point of view, 
although the accounts at the end of the year showed a small net 
profit. 

In the next year, 1883, the area of operations was extended. 
Nearly all the cantonment lands, or between 2,000 and d,0Q0 acres, 

4 z 
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were leased at an annual rental of Rs. 8,604, and Be. 6,000 were 
paid to contraotors as oompensation for forfeiting their leases. In 
June, immediately after the iipmmencement of the rains, this 
ground was ploughed as a preparation for sowing dd6 grass on it, 
and fenocsl in to prevent cattle trespassing on to it. As in the 
previous year the railway land was leased for Bs. 492, and the 
grass on it preserved. A portion of the cantonment land was leased 
out tor public grazing, and some of it, chiefly kdnchar soil, on 
which it was impossible to grow grass, Vas leased out for cultiva- 
tion. By these means the actual rent payable for the lands was 
reduced to about Bs. 2,000. Large sums were spent on cart roads so 
as to facilitate the manuring and weeding of the land. Some 
areas of barren land, upon which nothing was ever known to grow, 
were treated by ^hat is known as the ** gatha-bandi ” method, 
being divided into plots, and each plot surrounded by a small em- 
bankment to prevent the rain flowing off the surface. By this 
method and by deep ploughing and heavy manuring, these areas 
were soon rendered fertile. On the ploughed land a top dressing 
of manure, obtained from the litter of the slaughter cattle and 
transport animals, was put down. Grass was cut in September, 
but owing to the late rains almost all the first crop was destroyed. 
As in the previous year difflculties were experienced in obtaining 
labour during the khari/y and cutting had to bo continued until 
February. But as the rains lasted longer than usual, most of the 
grass was still succulent when out. Some 15,000 maunds of the 
coarsest grass from the railway land was passed through chaff- 
cutters and issued to the transport animals, which consumed it 
greedily, although they refused it in its former state. Altogether 
the year’s operations resulted in a considerable cash profit. 

In 1884 the whole cantonment was added to the farm, the fruit 
trees being also rented. The railway land was given up, and a 
more convenient area rented ip place of it. By this means the 
area of the farm was increased by 1,400 acres. 

It was necessary to leave a portion of the area for the public to 
graae their cattle in, and also for cultivation, and one-eighth of the 
area was set aside to be rented out for these purposes. The ^sums 
realised for these lands amounted to Bs. 8,909, which very iMrly' 
paid for the rent of the whole area, although all the most suitable 
land for grass farming was retained. 

Ploughing was commenced as before immediately after the rains* 
A good portion of land was manured, but with the exception of a 
plot or two, no land was planted with diih grass roots* Sxpe- 
ricDoe showed that manuring was more important for grass |pow- 
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5[|g tlm plottgUitg. SoM tkree acres of perfectly barren land 
which had never yielded anything before, and which had not a bkde 
of grass on it, was covered with manure about 2 inches thick, and 
without being ploughed, was allowed to remain in that state until 
the rains, when two luxuriant crops of grass were cut off the area, 
one in August and the other in Ootober. Land treated in this 
way with cantonment sweepings yielded four to five crops of grass 
in the year, and from not being worth 6 annas an acre could have 
been sold for Rs. 18 an acre. 

About 100 silos, each Id' x 12' x 6' were dug in convenient 
places for storing the grass ; one silo in the centre of every 6 acres 
of meadow, the crop from this area being sufficient to fill a silo of 
those dimensions. These pits were filled between July and Sep- 
tember with grass cut and thrown into the pits by the cutters, at 
9 pies per mannd of grass. But for these silos the grasses 
which ripen in August would have rotted. The construction of 
roads was continued, and much of the sloping ground was treated 
by the “ gatha-bandi ” method with very favourable results. 

Grass for hay was cut from the 15th October to about January. 
A good deal of hay was lost owing to its not having been stacked 
in properly constructed hay cocks. 

Daring the cold season whenever it rained and it was possible 
to plough, as many ploughs as could be obtained were put on to 
prepare the land for the following yearns crop, and all manuring 
was completed before the following J one. This proved very ad- 
vantageous as it was found impossible to prepare all the land at 
the- beginning of the rains. 

The year was a very flourishing one in nearly every way. A 
large profit was made from the fruit trees alone, which rented for 
Rs. 800 from the Cantonment Magistrate, were let out to various 
individuals for Rs. 2,100 altogether. 

In 1885, in addition to the land rented the previous year, all the 
encamping grounds about Allahabad were taken over by the farm, 
at the usual rent which had been realized by the Collectors in pre- 
vious years, with a view to supplying mounted corps on the line 
of march with fodder. 

The same land was let out for public grazing and cultivation as 
ih the previous years, and Rs. 11,886 were realized from this 
source. This sum very nearly amounted to the whole rent paid 
for the farm. 

Although a very large extent of land had been ploughed and 
miiiUTed daring t^ winter months, a large portion still remained 
imonltivmted. This was ploughed and manured daring the rains, 
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from about- the 18th June, and the land ploughed during the 
winter was also ploughed over again. Ploughing was completed 
bj the 20th July. No diib grass roots were planted, a plentiful 
supply having sprung up all over the farm. Every barren spot 
was ploughed and thickly manured with excellent results. 

Owing to the gatha-bandis ” having been made in the dry 
season, many breaks were made in them by the wash of water 
during the rains. But where properly made they proved most 
valuable on uneven or sloping ground. Land treated in this way^ 
which before was barren, was soon covered with grass, and cotton 
and castor oil plants sown on the ridges flourished well. On level 
land they caused considerable loss through the water lodging in 
the plots and rotting the grass. But the sloping ground, where 
the ^'bands’’ can be employed with advantage should not be 
ploughed, as the loose flue earth becomes washed away, and there 
being no moisture, the grass wither^ before it comes to maturity. 

A considerable sum of money was spent in bunding^' a ra- 
vine to form a lake (now called Maepberson Lake.*') Along the 
sides of this lake large numbers of tamarind, orange and mangoe 
trees and bamboos wore planted. The old fencing trenches round 
the camp grounds in the farm were replaced by sowing those 
trenches with babul seed, so as to form a hedge W'hich, after a 
little careful pruning, soon formed an excellent defence against 
cattle trespass. 

Weeds appeared in groat numbers and soon outgrew the grass. 
They had, therefore, to Iw up-rooted at very considerable expense. 
It was found that the pods of the most abundant weed, the bha- 
rurf, ” were eaten by camels and goats. These wore therefore 
siloed and given to the bullocks which devoured them. This some- 
what reduced the cost of wooding. 

Oats were sown on the **kachar” land, (on which this cereal 
grows well,) for the Battery horses, and was sold at lls. 8 per 
maund. 

From December 1885 the farm had been placed more directly 
under Government os regards account. The financial report of 
the year again showed a very considerable profit. 

In 1886 grass cutting for rations and ensilage was commenced 
on the 1st July. This year after considerable diifioulty, and by im^ 
porting labourers from a distance, the cutting was done at 6 pies a 
maund of green grass, instead of at 9 pies the rate paid hither- 
to. 

Owing to the rains continuing until later than usual, bay mak- 
ing was not commenced until the 24th September, and was odb- 
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tamed until tlie middle of December, when the third oiup of gnm 
grown waa out. 

Oats and various other forage orops, such as carrots, were sown 
in various places, and when harvested, were issued to the transport 
animals with very considerable profit. 

The grass lands were again overgrown with weeds, and expen- 
sive weeding was in consequence necessary. Over 4,000 mannds 
of weeds were siloed with grass for the bullocks. The worst weeds 
were used for manure. At the close of the year the profit was 
again considerable. 

The results of the five years’ working has been as follows : — 


Tetr of working. 

Yidd and fed unt to Army horaog and 
2'ra?iKjwrt animaU, 

Net profit 
on the 
year’s 
oporationa. 

Green 

grass. 

Hay. 

Miscella- 
neous crops, 
oats, &c. 

Ensilage. 


Maunds. 

Maunds. 

Maunds. 

Maands. 

Rs. 

1882-83, 

26,000 

• •• 

... 

... 

1,404 

1883-84, 

10,708 

17,894 

? 

861 

6 777 

1884-85, 

51,873 

29,046 

? 

14,571 

28,596 

1885-86, 

14,266 

56,789 

965 

? 

10,842 

1886-87, 

56,155 

19,950 

? 

24,683 

17,887 


But the collateral advantages derived from the undertaking 
have been much greater than those shewn in the above tabular 
statement. 

The value of the cantonment lands have been much enhanced ; 
hundreds of acres of barren waste have been reclaimed, ravines 
filled up and roads opened out ; over 8,000 fruit trees and many 
hundreds of other trees have been planted throughout the canton- 
ments, and a large park made and enclosed and a lake formed. 

From the experience gained in the management of the farm, 
it appears that the most economical way of cutting grass on a 
large scale in India is by weighty not by area, or by labourers on 
daily pay. At first 9 pies per maund of green grass were paid to 
the coolies fbr cutting the grass, but this was afterwards reduced 
to 6 pies when the crops became heavier. At the former rate 
aome men earned as much as 12 annas a day. 

The weighing takes up a great deal of time, and becenies im- 
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pofliible if left nntil the end of the daj, when the ooolies have 
finished their tasks. Eaoh mannd or bundle of grass should be 
weighed as out $ the grass cutters* names being written down at 
the oommenoement of the work, the Overseer has merely to mark 
the weight opposite each man's name as eaoh bundle is brought to 
him by the cutter for weighment. The head Overseer totalling 
these figures can then pay the men at the close of the day without 
any delay. 

The cut grass should be spread out to dry, immediately, a few 
coolies on daily wages being employed for this work. The hay 
should be turned over several times during the day, and at night 
it should be collected into small cocks to protect it from the dew. 
In the morning when the sun is hot it should be spread out again 
nntil dry, but not left drying long enough to allow all the suc- 
culent matter in it to evaporate. With a bright strong sun one 
full day’s drying is generally sufficient, when dry the hay should 
be stacked into substantially built cocks. 

The best time for cutting the grass is in September and October, 
just when the seed is ripening, but before it has fallen. When the 
ground is cultivated and the rain sufficient, an early crop of grass 
will have to be out in July. This, where there is much rain, will 
be lost if not “ siloed'^ Well manured lands will give four or even 
five crops of grass between June and December, and will some- 
times yield as much as 500 maunds of green grass per acre in the 
twelve months. 

To obtain a good crop of hay the ground must be carefully cul- 
tivated. Grass like other crops requires ploughing, manuring, and 
weeding. A country plough with bullocks and driver can be hired 
during the slack season for 4 annas a half day, or 8 annas a 
full day, and each plough is supposed to turn up about three- 
quarters of an acre a day. This contract ploughing requires, how- 
ever, great supervision, as the drivers, to spare their bullocks, will 
not plough deep if they can avoid doing so. There are three holes 
at the top of the shaft of the plough. If the first hole is used the 
ploughing will be deep ; not if the others are used. Another trick 
the drivers have for saving their animals is to tighten the rope, 
oalled the nadha,” which oonneots the yoke with the shaft of the 
plough. 

The best season to plough land intended for grass is during the 
winter months; advantage being taken of every shower of rain, 
as the ground, except during or immediately after rain, is often 
too ha^ for the plough to break it up. Ploughing during the 
monsoon rains kilU the young grass germinating from the seed 
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which fell during the previous year, and the benefit of the pldngb^ 
ing does not appear to be obtained until the following year. 

Manuring is more important for grass, even than ploughing. 
It can hardly be spread too thickly. A good crop of grass can be 
obtained by simply surface manuring about 2 inches deep. Litter 
from the rarm yard, or sweeping, serve excellently well. Barren 
land ploughed and surface manured with the cantonment sweepings 
yielded five crops of grass in the year. The manuring should be 
done together with the ploughing during the winter months. Al- 
though it may be thought that the best part of the manure spread 
during the winter will be wasted, experience shows, that for grass 
it answers best, because it keeps the land soft during the summer 
months and shelters the roots of the grasses. 

Barren and bare soils are often so hard that they can only be 
ploughed, while they are softened by the rains. If after plough- 
ing and manuring such lands a crop of gram, which does not re- 
quire a rich soil, be put down in October, the proceeds will almost 
defray the expense of reclaiming the land. 

Weeding will often be necessary if a good grass crop is re- 
quired, and will prove expensive ; but there is nothing for it but 
to uproot the weeds. The operation will in the end pay through 
the improvement of the crop. Captain Wingate, Assistant Com- 
missary General, began the Allahabad Grass Farm in 1882, and 
carried it on for three years under the orders of that distinguished 
ofiicer the late Sir Herbert Maepherson. Sergeant Overseer 
Meagher, who was trained under Captain Wingate, has continued 
to carry on this grass farm on the same lines with yearly increas- 
ing success. The Overseer is described as a man of untiring zeal 
and energy, of exceptional educational attainments for his class of 
life, and of the strictest integrity. 

The lesson taught by this singularly successful experiment might, 
perhaps, be utilized in the Punjab in connection with the so-called 
Military Rakhs, or areas set apart for providing the troops with 
fuel and grass, and, indeed, in other oases too. 

® . W.E.D’Abot. 


SLEEPER SLIDE. 

DoBiKa an inspection of the Mandi State forests, I had an op- 
portunity of seeing the sleeper slides oonstmoted by Mr. 0. E. 
Peadall, Manager of the Mandi Forest Company, and late an As- 
liiiant Conservator of Forests in the Punjab, a short account of 
thsso nay be acceptable to your readers. 
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There are two slides, one 6 miles long in the Qodwa forests, and 
the other 4 miles in Godann. These forests are situated about 20 
miles from the Sutlej river, the khud or mountain stream is only 
workable for sleepers for 14 miles, the problem was how to get the 
sleepers over the intervening 6 miles. Last year Mr. Fendall 
erected two small slides about miles, and their success led him 
to adopt the same plan. But whereas last year he had utilised 
sleepers and scantlings (5'' X 4"^) in the construction, be could 
not afford to lock up such an immense number as would be re- 
quired for 10 miles, so he bought inferior pines and sawed up 
boards 12' X 15*^ x S'' and 12' x 10* X 3*, the 3 inches was sub- 
sequently reduced to 2^ inches. The main idea is the old one in 
use in the Jaunsar (North-West 
Provinces) forests, «t:., a frame 
(sikanji) of form shown, as heavy 
as possible. 

The total length of the sikanjd ” is 30 inches, but this is not 
constant. In tbe frame is placed horizontally first the 15 inch 
boards, and then on each side of it vertically 10 inch boards. Where 
there is a straight run for the slide, the breadth is reduced from 15 
to 13 inches, and even 12 inches, the size of the sleepers being 10' 
3^ X lOJ'' X This is all simple enough, but there are some 

few little dodges which 1 think will be usefully recorded here. In 
the first place plane the edges of the bottom boards, and the inner 
portion of the side boards where they touch the bottom boards, 
then drive your wedges home so as to tighten it all up. Then pass 
a saw down both sides of the bottom board, so as to give it a rough 
edge ; having done this loosen your wedges, ram in moss as tight 
as you can, and then finally tighten your wedges. Secondly, al- 
ways have a “ sikanjd ” in the middle of one length ; if this is not 
put in, you will never get the moss to stay in its place. In bad 
places have two sikanjas.^’ In all curves have the outer edge 
slightly higher than tbe inner, this tends to make the sleeper con- 
stantly slip towards the inner side, saving wear and tear on the 
outer boaHs. Thirdly, have as big curves as the ground to be 
traversed will allow of, A big curve of course increases the length 
of the slide, and is therefore more expensive, but it is amply repaid 
by the sleepers not having a chance of jamming. Mr. Fendall 
tells me he tried the plan of making a slide without any pools in its 
entire length, and it was a ghastly failure. Have a pool in at least 
quarter of a mile, and side canals bringing in water wherever they 
can be erected. Slide-men when hurried are apt to put Bleepers 
into tbe slide too quickly one after the other. Never allow thia, 
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Imt let each sleeper get well awaj with a large quantity of water 
behind it. In this way yon will have less chance of the sleeper 
being left behind the water. If yon have 5 inches of water run^ 
ning into the slide, and the joins are fairly watertight, then two to 
three sleqpers per minute will be a good rate at which to send off, 
or in great slopes one per minute, so as to allow time for the water 
to refill the slide after the passage of each sleeper. Never eend a 
sleeper down a damp slide, it gets such a pace on that it knocks the 
slide to pieces, besides being dangerous to the men working about it. 

Bunds, — ^As before noted a pool is required at least every quar- 
ter mile to make the bund divert the water so as to run in one 
small channel, then commence the stone work, filling up all cavities 
with well rammed earth. Fill up the face of the bund with at least 
2 feet of well rammed earth or sods, then shut up the hole you have 
left for the escape of the water. You will of course have been care- 
ful, first of all, to have a stone ready accurately fitting the escape hole; 
if you have not done this, you will have no end of trouble, and the 
cost of making the bund watertight will be great. Never have the 
top of the bund higher than the side boards of the slide. Let flood- 
water pour over the whole of the top of the bund. If you try to im- 
prison it so as to go over one portion, that portion is bound to go, 
and the gap will tend to constantly increase in width. Make the 
mouth of the slide where it leaves the bund, 20 inches wide for two 
joins, and have these two joins level ; this saves a lot of trouble in 
If water gets low, you can easily diminish 
the width, hut keep the two joins level. 

Stops. — On very steep slopes use “ stops ” 
to break the fearful pace the sleepers get on. 
Have the bottom board of the slide where the 
stop bangs after the passage of each sleeper 
well backed up, and ^ve side guides. 

F. 0. Lemarohand, 
Kangra Division. 

PINE RESIN IN JAUNSAR. 

About 20 maunds of crude resin have now been subjected to dis- 
tillation in the chemical laboratory of the Imperial Forest School. 
Neglecting waste, the result is as follows : — 

Yield in 

OiL Colophonj. 

PitiM exeelsa, •• •• 22 pw cent., 78 per cent. 

Fhuu U mgifoUa, •• •• 18 „ 62 „ 

5 A 


sending ofiP sleepers. 
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The onid« reein was brought into a trapper retort, aoelted lad 
then heated under admission of a small supply of water. Equal 
quantities of water and of oil of turpentine l^gan to distil orer, 
the two liquids separating from each ether aooording to speosBo 
grayity. The proportion of oil diminished gradually, ai^d when it 
had been reduced to about one-tenth of the volume of the water, 
the prooesB was stopped. The remaining liquid resin was poured 
into an iron vessel and heated briskly to drive out all volatile 
matter. After cooling, a clear semi-transparent solid resin of am- 
ber color (colophony) was left. The oil of turpentine was col- 
lected and shaken with water and litmus solution. The litmus be- 
came red owing to acetic acid present, and a farther shaking after 
addition of a little sodium carbonate, restored the blue of the litmus, 
indicating that the oil had been thoroughly freed of acid. This 
neutral oil was then allowed to stand, and after about four days it 
became clear and ready for use. 

The presence of acid in the crude resin is proved without any 
doubt. By adding sodium carbonate to neutralize the acid in tho 
distilled water of Pinus Umgifolia resin, 1 produced a salt which I 
afterwards treated in a glass retort with strong sulphuric acid. Tho 
result was a very pure strong acetic acid. 

There is a great difference between the resin of Pmus excdsa 
and of Pinus longifolia. The former produced a mere trace of 
acid, so that a treatment with soda was almost unnecessary. The 
latter, however, gave a larger amount. 

The oil contained at first about ^-^gth part of acid, and during 
the ordinary process of distillation, the crystallised soda, which was 
required to neutralize tho resulting oil and water from P. longi- 
foluij amounted to about 0*2 per cent, of the crude resin. This 
implies the presence of about 0*1 per cent, of acetic acid in the 
crude resin. But on continuing the distillation with water for 
five days, the acid which distilled over with the water amounted 
to about O' 25 per cent. 

In Sir D. Brandis’ N.-W. Forest Flora, page 508, it is said* 
that soda is used in the Punjab during the distillation of oil of 
turpentine. I mixed soda up to 2 per cent, of the crude resin with 
the latter in the retort, but this had not the effect of removing the 
acid. Even an addition of 2 per cent, pure sodium hydrate 
(caustic soda) to resin, out of which almost all oil and a great deal 
of acid had already been expelled, did not stop tho evolution of acid 
when the distillation with water was continued. It appears to me 
impossible to remove the acid in 'the retort itself by means of a 
moderate addition of soda. 
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Ytt duB would be mj desirable, because tbe acid yapours mixed 
with some air oxidise the metals of which retorts might be madsi 
iroB, galvauiaed iron, copper. Only tin resists. 1 was therefore 
obliged to tin the copper retort aod tbe cooling apparatus, and this 
had a very good effect. Without this I would not have been able 
to Qontiiuie the distillation of the Pinua longifoUa resin. But the 
PinM MCsUa resin oonld be distilled in a retort of galvanized iron, 
there being so very little acid present. 

The oil of turpentine of both those trees has an agreeable scent, 
but much weaker than the oil of turpentine of tbe trade. 

Oil of turpentine and colophony command the following prices, 
according to information kindly procured by Messrs. Qillander, 
Arbutbnot and Co., Calcutta. 

In England, reduced to Indian weight and coin — 

Bs. 

Oil of turpentine, one msund, ... ... ... 15 

Colophony, one maund, ... ... ... 8 

The lo^ wholesale prices at Debra Diin, N.-W. Provinces, are 
aboub-^ 

Rs. 

Oil of turpentine, one maund, ... ... 25 

Colophony, 1 maund, ... ... ... 5 

whilst the actual bazaar retail prices are double this amount. 

It is certain that the local prices are higher that those in Eng- 
land, and tbe local market must first be entirely supplied by Indian 
product before export can be thought of. 

From tbe yield of oil and colophony given above and thejocal 
prices, we obtain tbe actual value of the products of distillation after 
deducting about 5 per cent, for waste. The crude resin of P. 
taoeUa is then worth about Bs. 9, and that of P. longifoha about 
Bs. 8 per maund of 82f lbs. 

A local demand for tbe colophony has also arisen at the works 
of the N...W. Provinoes Soap Company, Meerut, which at preseut 
uses Amencan colophony. 

DxoaA Dun, H. Wabth. 

Jfcvember^ 1888. 

SEEDING OF PR0S0PI8 8FICI0ERA. 

1 vofmD while eyinniniiig a forest this morning, that there were 
seeds on, a few khaadi (Prosopis apwigera) trees. I am told that 
this is the third time the trees have se^ed this year, a oi^mn- 
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stance never known before in this part of India. Perhaps some 
of yoor readers may have seen or heard of this, in which case I 
should be glad to know to what they attribute the cause. 1 may 
mention the season has been a poor one, most of the trees not hav- 
ing had any water. 

The bamboo, by a marvellous provision of nature, is known in 
some parts of India to seed only in times of drought or famine, 
when the seeds become an article of food, and it occurs to me that 
it may be the same with khandi, the seeds of which are sometimes 
pounded into flour and eaten. 

llih November^ 1888. O. E. M. 


Forest Conservancy. — A Behar correspondent writes 
That forest conservation is absolutely necessary in India no one 
can deny. Forest laws must be rigid to be of any use, and the Gov- 
ernment is to blame for teaching the cultivator to howl about forest 
oppression. Forests, though a great good, are necessarily accom- 
panied by some evils to the possessors of joies in their vicinity. 
Government takes up land for railways, canals, &c., and cases thus 
occur in which individual hardship is inflicted, but this cannot be 
helped. Forests will eventually be appreciated by the bulk of the 
population, and it is only Government that can carry out a 
thorough forest conservation policy. In the wind-scorched and 
dried-up plains of Behar, forests are as valuable as they are diffi- 
cult to preserve. In some portions of the Eaimins, Government 
has estates on which spasmodic attempts at conservation have been 
made, but in such places buflalo grazing is allowed to go on all 
the year round, and this is absolutely fatal. The gooHa with hia 
axe and his buffalos does more harm in a year than the cultivator 
does in ten. The policy of the Bengal Government lets a great 
deal of the forest difficulty slide. Local officers deal with it ac- 
cording to their personal inclinations. One sees what should be 
done and tries to do it, but is transferred before his work is well 
begun. Another does not care fer forestry, and the bother of having 
anything to do with it. He takes advan^ge of the howl against 
forest oppression, lets the matter slide, and works up his own par- 
ticular hobby, local self-government, education, mupioipdities or 
Banitation.*-.Ei^l{«^mon. 
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FOREST CONSERVANCY IN THE CENTRAL 
PROVINCES.* 

We regret that the important work onr Department is doing in 
the Central Provinces should only be noticed so late, although the 
Government of India resolution on Colonel Doveton’s report is 
more than a year old, hut our excuse must be that there are only 
twelve numbers of the Indian Forester ” published during the 
year, whilst there are thirteen Annual Forest Reports, including 
that of the Forest Surveys, to be noticed. 

Work in the Central Provinces has proved beyond the powers of 
the present establishment, and it is evidently time that this large 
Circle should be sub-divided, and that the Divisional officers 
should be assisted by a strong staff of trained subordinates, and we 
gather from the remarks of the Government of India, that the ne- 
cessity is fully recognized, and that it is confidently expected that 
strengthening the establishments will result in better financial 
results than those now shown, whilst the framing of Working Plans 
for the forests of the Central Provinces has been already too long 
delayed for want of officers. 

The experience of the Government of India, is that whenever a 
Working Plan has been formed, it has always resulted in an imme- 
diate increase of net, as well as gross, revenue, and this points to 
the very careful manner in which Forest officers throughout India 
have been managing their forests, although every inducement to 
make revenue the chief object in view is held out to them. 

The total area of the reserved forests in the Central Provinces 
is 19,955 square miles, or 24 per cent, of the area of the Province, 
and there are 404 square miles besides of unolassed State forests. 

The 521 square miles added to the area of the reserves since 
last year is all due, except about one square mile, to correction of 
discrepancies in the recorded areas, a^ as the Forest Survey is 
now getting to work in the Central Provinces, more errors in the 
records, due to their being based on mere estimate, will doubtless 
I to light. 

* ProgVM Report of Foreit Admioistritlon for the Centnl ProvinoM in 1SB647, 
by Oolonal J. C. Doreton, with the afnal GoTenunent ordeis. 
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The forests of each district are now being classified, as Tol- 
lows : — 

(1) . Those to be permanently maintained and requiring strict 
conservancy. 

(2) . Those to be permanently maintained, but requiring less 
strict conservancy. 

(3) . Forests available for the extension of cultivation. 

The boundaries of the reserves are stated to be in good order, 
and a record of them is to be prepared in conjunction with the 
approaching surveys. 

The number of cases compounded and taken into court, 6,686, or 
roughly one for every 3 square miles of reserved forest, has fallen 
by over 2,000 as compared with the figures of the previous year, 
but it is stated that some oases have been injudiciously imdertaken 
in the Betal district. 

Regarding fire protection, 1,441 square miles, or 8 per cent, of 
the reserved area, have been Successfully protected, at a cost of 4 
pies per acre, whilst the failures have been 125 square miles, the 
protection of 122 square miles in excess of that attempted last 
year having been undertaken. 

Colonel Doveton remarks, that in the forests of the East Pench 
range of the Seoni Division, the fires passing through the forest 
has had no appreciable effect on the forest growth, saplings and 
seedlings not having been injured, and no harm having been 
done even to the foliage, which was starting at the time of the fire. 
This is said to be due to the decrease in the an)ount of inflammable 
matter resulting from continued fire-protection. 

The Government of India has enquired whether landowners 
provide grazing on their own lands, in accordance with the land 
settlement, and whether the grazing fees, which are said to be 
lower in the Central Provinces than elsewhere, cannot be raised 
and graduated in proportion to the accessibility and value as a 
grazing ground of each forest. 

Under natural reproduction, Colonel Doveton states that» in 
Bhandaru, wherever the Qarari (Leftsdisropna or&ictf^cirw)ibrms an 
important element in the forest growth, that the increase of cover 
on the ground is very marked, and the position for bringing the 
forests under systematic treatment has greatly improved* 

The following remarks regarding natural repi^uotioa will hs 
found interesting : — 

« In all the ranges of the Beoni Division where the soil is favoisihls 
and where esttle are excluded, there is genersllj good growth from eelf- 
Bown seed. In the ^urai and Sonawani ranges, bamboo and saj seedUags 
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m oomiiif vpluniriAiitlj, rad ia these ranges, as alsoina ]ai^ am of 
the East Peach range, tewas and dhaora seedlings are in a prosperous 
eendition. But in the 2nd Class and other forests which are bnmt pe- 
riodically and grazing is not checked, the main reproduction is from stools. 

** Regarding the Knntranala and Hathibari reserres which are under 
fire protection, the Divisional Officer remarks, that reproduction is good 
in both forests, and that this is due to fire protection, without which re- 
prodnotion cannot he expected. 

In parts of the Saonligarh reserve inspected by the Conservator, 
the reprodnction of teak and tinns in open spaces, and beneath such in- 
ferior species as salai, moyin and aonla, was found to be excellent. 

** In those areas in this Division which are not protected from fire or 
cattle, reproduction is at the best poor, and though, where there is a 
fortunate association of species such as teak with other specially protect-* 
ed trees, or with inferior trees for which in the locality there is no de- 
mand, the young growth has developed well, in a considerable portion of 
the teak-bearing area, the teak has suffered from the too extensive cut- 
tings of other species. It is however, hoped that at no distant period 
these more valuable areas will be subjected to a more rational method of 
treatment. 

** The natural reproduction in open spaces at high levels in the Jag- 
mundal reserve of the Mandla Division was previously referred to in 
paragraph 69 of the report for 1885-86. The young growth that had 
then sprung into existence has continued to develope well, and now in 
the plain portion, except in the one large absolute blank, not only has 
reproduction been excellent, but the proportion of young trees that have 
passed into the sapling and pole stage is very large indeed ; perhaps the 
proportion of teak is a little too large, but this is a matter to which atten- 
tion has been directed and which will if possible be remedied.'* 

Under artificial reproduction, there is little to note, except the 
planting of evergreens along boundaries and fire lines in the Bow- 
ergarh and Khamarpur reserves, while tinns and khair have been 
sown in the old Bowergarh teak plantation to produce a mixed 
growth. 

As a result of former sowings, it is noted that on 177 acres in the 
Khamarpur reserve sown in 1877, that there are now 10,400 teak 
trees averaging 7 feet in height and 6 inches in girth, and many of 
which have attained a height of 14 feet. 

This shows the different nature of the growth of teak in the 
Central Provinces as compared with Assam, where in ten years, 
teak seedlings have attained heights of 40 feet and girths of nearly 
d feet. 

A good deal of work appears to have been done in the way of 
climber-cutting, but the record of this work for the whole circle 
is incomplete. 
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The cost of olimber ontting in the oase of 2,000 acres in the 
northern part of the Korai range, Seoni, was Bs. 102, or about Be. 
88 per square mile. Outfiug back inferior teak trees was effected 
on a small scale in certain forests in Mandla and Hoshangabad, but 
the large supply of teak poles from private forests prevented this 
work being greatly extended, and the area operated on is not given. 

In the Central Provinces little attention has hitherto been paid 
to the construction of roads, or of buildings in the forest for the 
temporary accommodation of officers ; Bs. 4,800, or one per cent, of 
the total expenditure, having been so spent during the year under 
notice. 

The following remarks on the amount of produce removed from 
the forest are from the Government of India orders on the 
report : — 
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** There was an increase of 1,491 tons in the amount removed by 
departmental agency, and a decrease of 8,202 tons in that removed by 
purchasers. The figures are admittedly incomplete, and it is difficult to 
form a true estimate of what the real results of departmental operations 
have been. The total amount of timber (other than teak and s4l) and 
of firewood (including charcoal) removed from the Government forests 
of all classes amounts to only one-sixth of a cubic foot of the former 
and 20 lbs. of the latter, per head of population. The Government of 
India is aware that the requirements of the people in this respect are 
met, to a great extent, from private forests ; but I am to say that, in the 
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' opinion of His Exoellenoj in Conncil, this extremely low nte points to 
errors in the record, which is admittedly fsnliy. You explain that two 
principal OBases affect the amount of proAnoe removed from the State 
Forests of the Central Provinces— vt«., first, the impulse given to the 
reckless felling of timber in zamindari and malgnzari forests, due to the 
construction of the BengaUNagpur Railway, and the idea possessed by 
the malgnaars that, in consequence of the Settlement operations now in 
progress, they must seize the present opportunity of making till they 
can out of their forests ; second, the weakness of the forest establish- 
ments. 1 am to express the satisfaction felt by the Government of India 
that the importance of these questions is thoroughly appreciated by yon, 
and that the first of the above-named causes of diminution in the Forest 
Revenue has your anxious attention. His Excellency the Governor 
General in Council is gratified to learn that you have taken measures to 
explain their true position to the malguzars, and also to enforce the clauses 
of the wajib‘ul-ars regarding forest matters. In your opinion the facta 
which have come to light in this connection seem to call for a more 
effectual remedy than any which the law at present allows. Should you 
be led to the conclusion that an amendment of the existing legislation is 
needed, your proposals will meet with full consideration by the Govern- 
ment of India. The strengthening of the permanent conservancy estab- 
lishments has now been provided for, and it rests with the Conservator 
to bring about tiie increase as rapidly as considerations of efficiency will 
admit of. The question of office establishments will doubtless raceife 
your attention.” 

The fiDUDcial results of the year are as follow 
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FIVE-TEAB PLAN OF OPERATIONS FOR THE BEHAR 
AND MAKONIA FORESTS. 

1. Situation . — ^The Rebar forest is situated in the north-eastern 
corner of the Bijnor district of the Rohilkhand Division. It lies 
south of the submontane road between Kalagarh and Rdmnagar, 
and is in the vicinity of the town of Rchar. 

2. Area . — ^The area of the Rehar reserve is 15,719 acres ; of 
this 11,531 acres only are under fire-protection, the remainder, 
consisting principally of grassy plains to the east, is utilized for 
grazing purposes and for tobacco cultivation. 

8. The adjoining Tardi district forest of Makonia is a continua- 
tion of the Rehar forest, and for purposes of management is in- 
cluded in the Rehar forester’s charge. The area of Makonia is 
1,075 acres, of which 838 acres are under fire-protection. The 
total area of forest for which this plan is drawn up is therefore 
16,794 acres. 

4. Boundaries^ ^c . — The boundaries of the Working Circle aro 
shown on a map. It is in charge of a Forester with five Forest 
Guards in charge of the following beats : — Raninagal, Keripur, 
Amangarh, Murgaboj, and Makonia. It is free of all rights. 

5. Previous management . — The Rehar forest was made over to 
the Forest Department on the 1st December, 1879 ; previous to 
this date it was managed by the Bijnor district authorities. The 
more important items of forest produce were formerly annually 
leased, but since the above date the forest has been worked under 
the Permit and Revenue Dep6t system. It is annually open from 
November to about 15th February for the export of dry timber and 
minor forest produce, while some thinnings have also been made, 
but no regular system of fellings has hitherto been followed. The 
average revenue realized is from Rs. 1,500 to Rs. 2,000 per annum. 

Makonia has been managed by the Garhwdl Divisional Officer 
for the Superintendent of the Tar4i since 1882. 

6. Protection from fire was slhrted in 1880, and has been con- 
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tinned sinoe with varying saocess. The following fires have oc- 
curred . — 


Tsar. 



Behar, 

Makonia. 

1881, 

« ■ a 

..< 

9,492 acres. 

... 

1882, 

... 

... 

1,980 „ 

... 

1887, 

.. 

... 

3,073 „ 

••• 

1888, 

... 

... 

1,120 „ 

400 acres. 


The areas burnt are shown on the fire-protection maps. 

7. The ground . — The ground is very irregular. To the west 
and south it is cut up in all directions by ravines alternating with 
spurs of high ground which generally run north and south, causing 
great variation in the soil and stock. To the north and east the 
ground is more regular, undulating with u regular slope to the 
hou^. The elevation of the northern fire-line is about 1,000 feet 
above the sea, that of the new Banjarihar line 763 feet. 

The soil . — The soil in the low-lying ground in the vicinity of 
ravines and on the plain is good, sometimes sand, sometimes clay 
predominating ; these alternate layers constitute the normal Bhdbar 
alluvium dej)osits. The soil is generally moist and well adapted 
to the growth of sal, which species in the richer portions takes 
almost entire possession of the ground. Wherever higher ground 
occurs the soil becomes poor, generally a stiff clay, shallow and 
dry in character, with frequently a bed of boulders close to the 
surface. A few very low places arc found whore water lies more 
or less all the year at or near the surface, similar, on a small scale, 
to the phantas of Oudh ; they are exposed to heavy frost, and are 
unsuitable for forest growth, and are always blank. Such are 
liam Tab ^hul Tal, and Jamar Khita. 

8. The stock . — From the above remarks it may be gathered that 
the stock is irregular, varying with the ground and soil. The 
richer portions, and, generally speaking, all the low-lying ground 
bold soil more or less pure, the best parts consisting of high pole 
forest holding 100 and more trees per acre. The half-acre sample 
growth plot, which has been purposely chosen where the forest is 
not extraordinarily rich, contains 80 trees, of which 55 are b41. A 
two-acre plot has been selected along-side, and thinned out to 65 
trM per acre. The sample plot was selected and first measured in 
18^, and the trees are measured every year in March ; the results 
of the observations should give valuable data regarding the growth 
of a&l in this forest On the high ground inferior species become 
more numerous, and on the jutting spurs sdl disappears entirely, 
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forest growth oonsisting of bel, her, khair, tendn, dhak, Ao., 
with numeroas blanks. The species most commonly found mixed 


with the sdl are— 




Vernacular, 



Botanical. 

Sain, ... 


••• 

Terminalia tomentosa. 

Bahera, 


• •• 

„ bellerica. 

Hair, ... 



„ Cbebnia. 

Haral, ... 


• et 

Siereospermum euaveolens. 

Bandan, 


• •a 

Ongenia dalbergoides. 

Jaman, 


• •• 

Eugenia Jambolana. 

Tendn, ... 



Dioapyros Melanoxylon. 

Dhak, ... 


*#• 

Butea frondosa. 

Dbonri, 


• •• 

Lagerstrcemia parriflora. 

Khumbi, 



Careya arborea. 

Katbilawa, 


• aa 

Bncbanania latifolia. 

Bel, ••• 


••• 

^gle Marmelos. 


9. Reproducticn . — Beprodnction is very good in places, bnt 
over the north and west of the forest still leaves much to be desired. 
In the denser portions of the forest, STich as hold 90 and more sdl 
poles to the acre, we cannot locpect reproduction ; but in the open 
portions to the south and east reproduction is good ; but to the 
north, where large tracts of open forest with isolated trees occur, 
such as compartment J, the young growth is very poor. . 

10. Unaoundnes9 of Hock. — The stock is everywhere injured by 
previous fires, and it is doubtful if there are any sound trees of 
over 80 inches in girth, as of the numerous trees cut in laying out 
fire-lines none over this girth have been sound. There are no 
stumps of large sdl to be found in the forest, nor are there any 
standing trees of any dimensions, say over 5 feet 6 inches in girth. 
This fact leads up to a doubt whether this forest is capable of pro- 
duoing sound sdl timber of large dimensions. 

11. Dememd , — Rehar and Makonia being near the markets and 
accessible on all sides, there is a free demand for all kinds of forest 
produce. Bdl poles and those of other species command a ready 
sale, as also fuel and other forest produce. As there has been 
little green timber offered during the last eight years, there is now 
a oonsiderable demand for it, though it is doubtful whether the 
regular annual demand will enable us to sell all the timber which 
the forest is capable of yielding, and which it is now proposed to 
utilise. 

19. (kmmimkaJlWM and markets . — ^The forest is traversed by 
numerous fir^lines, on which excellent oart-rouds have been con- 



riVI-TlAB PLAN OP OPMATIOHI POB imAB AHD KAKOVIA POBMTB. 567 


ftmcted, ‘while loaded caiie oan go alaaost erery where through the 
forOBt. There are three main roads leading to (1) Ramnagar, (2) 
Old Amangarh to Jaspnr, (3) vid Lalpuri to Rehar, and these ^ree 
places are the principal local markets. The most important is 
Jaspnr, where merchants come from the plains for timber and take 
it to the rail at Moradahad. There is also a certain trade in char- 
coal at Barhionwdla. Barhionwdla is 8 miles, Jaspnr 6 miles, and 
Moradabad 37 miles from Amangarh, a rovemie dep6t on the 
south-east of the forest. We cannot, however, depend on this local 
demand to absorb all the timber available, but must endeavour to 
enter into contracts with some of the big timber merchants of the 
plains. 

1 3. Chdee of method of working . — W e have, then , a forest in which 
the greater part of the most valuable stock at present on the ground 
is unsound, and which it is desirable to replace as soon as possible 
with a young healthy growth — a forest in which we are doubtful 
whether large sound sdl timber can be produced, but in which wo 
wish to produce it if possible — a forest where there is a consider- 
able local demand for poles and small timber of most species and 
also for fuel. 

Under these circumstances, it is thought that the best method of 
working will be strip fellings of coppice under standards. The 
coppice operations will yield a plentiful supply of poles and fuel. 
The standards carefully selected will run the best chance of grow- 
ing into big sound trees, and fellings in strips is, it is hoped, the 
most likely method to ensure successful natural reproduction, as 
the young growth will be protected from frost, Ac. 

14. Treparation of stock map , — With these ends in view a map 
showing the distribution of the stock has been prepared. As the 
work had to be carried out by the ordinary forest establishment, in 
addition to their own duties, nothing very elaborate could be at- 
tempted. The method adopted was as follows : — The grassy plains 
and mixed forest unprotected from fire were excluded as unwork- 
able. In the fire-protected area lines were run straight through the 
forest east and west, parallel with the new Banjarihar line, and to 
each otiier at a distanoe of a quarter of a mile apart. Lines 17 to 
22 were taken half a mile apart, the increased distance being given 
to save time, and because the forest growth is uniform and easily 
classed. Along these lines distances were carefully chained and 
the class of forest met with was noted and plotted on to the map. 
These lines are indicated by white paint and blazes on the trees, and 
each line has its proper number posted up at the outer boundary 
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and wherever it outs an interior fire-line. A series of lines north 
and south up the fire-lines and main n&las were in like manner 
classified and noted on the map. By oonnecting the zones of 
growth thus obtained, and with the aid of the local knowledge of 
the Divisional Officer, the Range Officer, Forest Ranger Chinta- 
mani Josbi, and his subordinates, a fairly accurate stock map has 
been prepared. The classes adopted are — 

A, Where sdl is the dominant species of the stock, 
i?. Where sdl forms but a small part of the stock, i, rough- 
ly, less than half. 

C. Mixed forest containing little or no sdl or grassy plains. 

The variations of the stock in class A were also noted and di- 
vided into four sub-classes, which it was intended to show on the 
map, but the changes are so frequent, and the forest so irregular, 
that it has not been possible to do so satisfactorily ; the note- 
book, however, shows the state of the forest at any point on the 
various lines. 

15. The result of this work gives — 

Area of class A, 7,901 acres. 

,, ,1 13, ... ... ... ... 450 ,, 

„ „ C, 8,928 „ 

Mixed forest and grassy plains unprotected 
from fire, ... ... ... ... 4,425 „ 

Total area of working circle, .. ... 16,794 „ 

16. Proposals for working the forests. Treatment of class A, 
Area and division of the forest into compartments. — Treatment of 
class A, area 7,991 acres. Jt is proposed to fell over the whole area 
of class A in coppice fellings with reserved standards. Twenty 
years is proposed as the revolution : at that age the young coppice 
growth may bo expected to yield a plentiful supply of poles and 
fuel. The approximate area of class A to be annually felled over 
will thus be 399 acres. The firo'protected or valued area of the 
working circle has therefore been divided into 11 compartments, 
10 containing areas of class A as nearly equal as can he arranged, 
due consideration being given to the richness or poverty of the 
stock, and the areas reduced or increased accordingly, in order, as 
far as possible, to provide for a stable annual outturn ; the 11th 
compartment, K, is excluded on account of its poverty. 

17. Description of compartmente. — A rough description of these 
compartments is given in an appendix. 

18. Ana table of compartments. — The following Table gives die 
lurea of classes A, B, and C in eaiffi compartment : — 
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OompartmentB. 

Total area. 

Area of B and C. 

Area of A. 




Acres. 

Acres. 

Acrea. 

A, 

aea 

... 

889 

156 

733 

B, 


... 

eis 

119 

799 

c, 

tee 

... 

1,282 

524 

768 

u, 

eee 

... 

823 

179 

644 

E, 


... 

1,117 

260 

857 

E, 


... 

1,185 

673 

612 

G, 


... 

1,420 

502 

918 

H, 


... 

1,643 

414 

1,229 

I, 


ee • 

968 

304 

664 

d. 


• ee 

905 

128 

777 

K, 

... 

•• « 

1,219 

1,219 

... 


Total, 

... 

12,369 

4,378 

7,091 


Unvalued area not included in above , 4,425 acres. 

19. tlan of felling 8 for next Jive years.^Hh^ following proposals 
are drawn up for the next five yearfl, and at the expiration of this 
term it is proposed the plan should be revised and amended as may 
be necessary. The compartments will be worked over in the above 
order. The entire area of class A will be felled over in strips, 
leaving 20 to 30 of the best standards of sdl per acre and a few of 
the best grown of other species ; these standards should not be 
more than about 20 inches in girth, or the probability is they will 
bo unsound. 

It may be thought that 30 standards per acre is too many to 
reserve, and no doubt the coppice growth may be somewhat retard-* 
ed by leaving so many ; but it has been noted that where young 
standards are suddenly deprived of their companions and isolated 
they frequently die. The Dhikula sample plot affords an instance 
of this, where several young s41 trees left by themselves in the 
open have dried up ; moreover, the trunk becomes quickly covered 
with branchlets which eventually spoil the tree. Lastly, in the 
Rehar fosest, frosts are frequent throughout the cold season, and 
for this and the previous reasons it is deemed advisable to reserve 
not less than 20 standards per acre. The effects of the standards 
on the coppice growth and reproduction should be carefully noted. 
The average height of the trees in the best portions where it is 
proposed to fell, is 50 feet to 60 feet, and three times the height 
of the trees should be the best width for the strips. The compart- 
ment to be worked will be treated as follows 
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The strips 'will be laid out north and south 150 Ihet in width and 
running tiie entire length of the oompartment ; alternate strips 
will then be cut over, every second strip being left for the 2nd 
rotation of the fellmgs. In this way half of each compartment 
will be out over in alternate strips every ten years. The fellings 
should be made north and sou^, because, the prevailing winds 
being westerly and often of considerable violence, the standards 
reserved and young coppice growth will be better protected by the 
intervening strips, and also the felled strips will receive a more 
abundant supply of seed which will be blown all over them. 

20. TUm of fdlinff.-^The working season is a very short one, 
being from 1st of November to about the 15th February (when 
the forest has to be closed owing to danger of fire), so we have no 
choice of time for felling ; the trees must be felled early in No- 
vember. 

Manner of felling ^ — A main object of those fellings being to 
produce a good coppice growth, it is important that the trees be 
felled close to the ground and with the axe. If found practicable, 
the stumps should also be trimmed with an adze. 

21. Treei near ravines , — No trees on the banks of ravines must 
be felled, none, say, within 6 feet of either bank. 

22. For the first year at any rate, such trees as are fit for tim- 
ber should be selected and felled by Government agency, col- 
lected on the nearest cart-road and sold there by auction ; when 
only stufP fit for fuel and charcoal is left, the cutting and export at 
fixed rates can be left to the merchants, care being exercised that 
the trees are out as close to the ground as possible. 

23. It will doubtless be found at the time of working that 
portions of forest classed A approach class B and C in character 
and are not adapted to this mode of working, or the forest will 
occasionally be too open, and it may not be found advisable to 
materially reduce the stock on the ground. In such oases the area 
should be gone over as above in lines north and south, but the 
fellings should be simply improvement fellings, taking oat all un- 
sound and deformed trees and any*trees that are interfering with 
the growth of young healthy s41. 

24. Treatment of B and The aveaef B, 450 acres, is too 
small to be worked separately, and it is preferable to treat classes 

'SB and C together, i.s., 4,378 acres. This joint class consists, ee 
aliaady noted, of poor open forest of bel, khair, tendu, Ao., with 
nudi 142 b grass and many bhusks, while repr^netkin is aoanfy. 
The iiqprovement of this area must be left mainly to nature a^ 
wiO be a work of time. The principal agent to trust to will be 
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snooossfnl fire-proteotion ; but at the time eaoh oompartment is 
worked over the portions of B and 0 contained therein should be 
gone over as earefnlly as possible, and the few ail existing be helped 
on bj removing any tree that is keeping them back ; in the same 
way promising trees of other species should be helped, if possible. 
There is, however, but little to be done in this way at present ; 
creepers will be cut as provided for later on, but until the effect of 
fire-protection becomes more marked, nothing further is recom- 
mended for this joint class of forest 

25. Treatment of compartment K.— This compartment, area 
1,219 acres, has been excluded from the scheme of working, as it 
contains next to no sdl. It has been classed entirely as 0. It 
should not, however, be left quite uncared for ; as opportunity 
and funds are available it should be gone over gradually, improve- 
ment fellings made where possible or necessary and creepers out. 
It should all be gone over in this manner during the next five 
years. 

26. Treatment of grass lands and mixed forest unprotected from 
fire, — ^The forest area not under fire-proteution consists of grassy 
plains on the Banoli Rau, a narrow strip of poor mixed forest bt^ 
tween the submontane road and the northern outer fire-line and 
grass lands with patches of forests between the Phika nadi and the 
eastern fire-line. These will, as at present, be utilized for grazing 
purposes and for tobacco cultivation, and no change in their treat- 
ment is suggested. The extension of tobacco cultivation at Jhulon 
should be encouraged, and the old fields south of Koti Rau might 
be utilized for the same purpose. Leases for collection of gums 
and honey might also be given. 

WoBKS OF Imphovbuekt. 

27. Works of improvement, — Fire-protection, — Every effort to 
continue successful fire-protection should be made. The forest is 
well divided by fire-lines, and nothing more is required save that 
the Peli Bam Tal line should be extended in the same straight line 
to the eastern outer boundary. Some better style of huts should 
be made for the accommodation of the fire patrols. Uud huts 
wiiii thatched roof would cost about Rs. 40 each, and will be a 
great improvement on the present grass huts, which afford little 
protection in the hot weather. These huts will also be useful fo| 
the Porest Ghiards. They should be built at Bamiwkla, wher4 tls^ 
forest boundary leaves the Baneli Rau, at Ldlpuri, at KirpaDU|m^i 
at Koti Rau, at Dewanandpurgarhi, and at Jhulon* 

28* Creeper-cutting is a most impqitant work 

5 0 
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and must be pushed on. The creepers in this forest are numerous 
vand most injurious to s&l, &c. Much has alreadj been done, about 
one-third of thcr fire-oonsenred area having been gone over. As it 
is now proposed to undertake regular fellings, they must be pre- 
ceded by regular oreeper-cuttings, and creepers should be cut at 
least two years before the forest is felled over, while in each com- 
partment creepers should be re-cut after three years. To bring 
this plan gradually into practice, the cuttings will be arranged as 
follows during the next five years. Many of the compartments 
having been out over in whole or in part, the work will often be a 
second cutting : — 

1888- 69, oompartmeats A and B. 

1889- 90, „ 0 and D. 

1890- 91, „ E and F. 

1891- 92, „ Q and H and 2nd cutting over A and B. 

1892- 98, „ 1 and J and 2nd cutting over C and D. 

The creepers should be cut close to the ground, or better still 
a little underneath it, and the root smashed with the axe to check 
shoots. They should also be cut so that no parts of the stems cut 
rest on the ground, or they will probably throw out new roots and 
manage to survive. 

Boundaries . — ^The boundary of the Rehar reserve is satisfactorily 
demarcated. It has not, however, been finally passed as correct 
by the district authorities, and an objection to the boundary near 
Amangarh is now pending. This should be settled as soon as 
possible, and the boundary of the whole reserve be passed as finally 
correct. As regards Makonia, such of the boundary as runs with 
village lands is very indefinite and unsatisfactory. This boundary 
should be at once attended to and permanently laid down with 
ditches and pillars. 

If the present fire-lines of Makonia can be accepted as the perma- 
nent boundary it would be satisfactory. 

P. B. Brtaot, 

Ofg* Dy. Conavr. of Forests^ Garkwdl IHvn. 

Sanctioned for five years from 1888-89. 

C. Bachbeawi, 

Ojfy. Convsr. of Fcnssto, C. C., and OvdA 

Naini Tal : 

llit %Uh September y 1888. 
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jy. ^XTRACTS FROM pFFIOIAL pAZBTTBS. 


1.— QlZBTfB OF IhDIA— 

No, 6297.— TAd SOth Novimher^ 7557.—“ Pay and Acting Al- 
lowance Code,” Section 56, page 296. For * Sub- Assistant Con- 
servators, Forest Department,’ substitute * Probationary Bub- As- 
sistant Conservators, Forest Department, India. 

No. 1193.— SOth December, 1887. — In supersession of the 
Notification of this Department, No. 1057F., dated the 2nd ul- 
timo, it is hereby notified that, consequent on the return from 
Ceylon of Mr, N, H, E. Thompson, Deputy Conservator of For- 
ests, 1st grade, Central Provinces, Mr. J. C, McDonell, Deputy 
Conservator of the Ist grade, sub. pro tern,, in the Punjab, will 
revert to Officiating Deputy Conservator, 1st grade, and Mr. R. 
U, M. Ellis, Officiating Deputy Conservator, Ist grade, Bengal, to 
his substantive appointment of Deputy Conservator, 2nd grado,— 
both with effect from 26th October, 1887. 

No, 1196. — The 2Snd December, 1887. — Consequent on the return 
from privilege leave of Mr. E. P. Popert, Conservator of Forests, 
3rd grade, Pegu Circle, Burma, the following appointment and 
reversions are made, with effect from the 2 Ist November, 1887, and 
until further orders 

Mr. Popert to officiate in the 2nd grade of Conservators. 

Mr. W, B. Fisher, B.A., Officiating Conservator, 2nd grade, 
Bchool Circle, North-Western Provinces and Oudb, and Officiat- 
ing Director of the Forest School, Dehra Dun, to revert to 
Officiating Conservator, 3rd grade, School Circle, and Officiating 
Director, Forest Bchool. 

Captain C, T. Bingham, B S.O., Officiating Conservator, 8rd 
grade, Pegn Circle, to Deputy Conservator, 1st grade, Barma. 
Mr. J. C. McDonell, Officiating Deputy Conservator, lat grade, 
I^njab, to Deputy Conservator, 2Dd grade. 

No, 1208.— Consequent on the return from furlough of Ctgptaits E, 
S. Wood, Conservator of Forests, 2nd |:rade, the following ap* 
pointments and reversions are made, with effect from the 2ith 
November, 1887, and until further orders:— 

Certain Wood to officiate in the 1st grade of Conservators, and 
^to resnme charge of the Oudb dnile in the North-Western 
' Provinces and Ondh. 

,JJmtenani-Colemil F. Qffioiatiiig Conservator, 1st 

mde, Pimjab, to retert to Conservator, 2iul grade. 

Jjrn 75. P. Poports Offidatlng Ooneervato^ 2nd grade, Pegu 
^ €l!Ubieb.BonDm, to revert to Conservator, 8rd grade. 

Mf, N. S, a, WMttatt, Offieiating Goneervator, 8rd grade, Oudh 
dMe, t6 be Officiating Conservator, 3rd grade, Beimr. 

Mr^ M. P. JOane^t Officiating Oonserrator, 8rd gra^ Berar, to 
mart to hk snbstontive wpoktsml of Deputy Oonsetraior, 
NoflluWestera rroviaoea and OodL , 
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1209. — With reference to the Notification of this Department, 
No. 1203F., dated the 22nd instant^ it is hereby notified that 
Mr, Dansey continued to hold charge of the Forest Gonserrator- 
ehip in Berar from the 24th November, to the let December, 1887, 
on which latter date he was relieved of such charge by Mr, Whit- 
tall; that from the 2nd to the 22nd December, 1887, he had 
joining time ; and that he has been granted three months* privilege 
leave from the 2Srd Docotnbcr, 1887. 

No. 1212. — 21ie 23rd December^ 1HH7 — Tlie services of Lieutenant- 
Colonel W. Sienhouae, Deputy Conservator of Forests, 1 st grade, 
Punjab, having been replaced by the Government of the Punjab at 
the disposal of the Government of Madras in the Military Depart- 
ment on his succession to Colonel’s allowances, Mr. J. C, McDondl^ 
Officiating Deputy Conservator, Ist grade, Punjab, is confirmed in 
that appointment, with effect from the 26th November, 1887. 

No, 1214. — Consequent on the grant of one year's furlough to 
Mr. W. R, J, Brereton^ Deputy Conservator of Forests, 1st grade, 
North-Western Provinces and Oudh, with effect from the 6th 
November, 1887, it is hereby notified that Mr. A, E. Wtldj De- 
puty Conservator, 2nd grade, Punjab, officiated in tbe let grade, 
from the Gth to 20th November, 1887, reverting to his substantive 
appointment on the 21st idem; that Mi', J, C. McDoncll, Deputy 
Conservator, 2nd grade, Punjab, officiated in the Ist grade from 
the 2 let to the 25th November, 1887, being confirmed in that 
grade on the 26th idem, vice Lieutenant- Colonel Stenhouae (vide 
Notification No. 1212F., dated the 23rd instant); and that ilfr. 
Wild has been reappointed to officiate in the let grade of Deputy 
Conservators from the 2Gth November, 1887, and until further 
orders. 

2.— Midras Gazette — 


No. The 17th October. yc57.— It is hereby notified that the 

following trees will be omitted from the list of unreserved trees for 
the district of Kurnool contained in Notification No. 332, page 
784, Fort St. George Gazette j dated 3rd September, 1886, and that 
licenses for their cutting and removal will m future only be grant- 
ed by the District Forest Officer. 


Botanical names. 

Ptorooarpus marsupium, 
Hardwickia binata, ... 
Cbloroxylon swiotenia, 


Local Telugu 
names. 

... Yegi. 

... Yepi. 

... Billu. 


The 17th November j 1887.— V. P. Ramalingam Pillaif a Forest 
Ranger and lately a Circuit Clerk to the Conservator of Forests, 
Boutliem Circle, is appointed to be a Forest Ranger, 4th grade, in 
the Ncllore District. He will be in charge of the Rapur Range. 

The 24th December^ 1887 . — T, M, Nallaeawmi Naidu, Forest Ran- 
ger, 3rd grade, Nilgiris, is promoted to the let grade, wiUi effect 
from the 22nd November, 1887. 


3. — Boxbat Gazette — 


No, 8029. — The 23rd November, 1887,— Bin Excellency the Govern- 
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or ill Council is pleased to appoint Mr, B, J, RoBelden, Acting 
Assistant Conservator of Forests, Srd grade, to do duty as Divi- 
sional Forest Officer, Central Division of Kanara. 

The 24ih Noventber, 1887, — Mr. H. E. Andrewee delivered over 
and Mr. N. D. Satarawalla received charge of the 'Working Plans’ 
Branch office and that of the 6nb- Assistant Conservator, Belgaum, 
on the 5th November, 1887, after office hours. 

The 26th November^ 1887. — Messrs. A. Stewart and W. C. Rand 
respectively delivered over and received charge of the Divisional 
Forest office, Ratnagiri, on the 5th November, 1887, after office 
hours. 

The 18th December^ 1887, — Mr. T. R. Assistant Conservator 
of Forests, delivered over charge of the Central Division of KAnara 
to Mr. B. J. Haseldent Acting Assistant Conservator, on the let 
instant, after office hours. 

Northern Circle. 

The 22nd December ^ 18 87. --^Messrs. W. 0. Cldbbj/y Acting As- 
sistant Conservator of Forests, and 5. Hornidge^ Assistant Con- 
servator, Ist grade, respectively delivered over and received charge 
of the Divisional Forest office, Bholupur, on the 15th December, 
1887, in the forenoon. 

The 23rd December ^ 1887. — Messrs. S. Horniilge and G. P. Millettj 
Assistant Conservators, Ist grade, respectively delivered over and 
received charge of the office of the Divisional Forest Officer, South 
Tbdna, on the 13th December, 1887, after office hours. 

4. — Calcutta Gazkxtb— 

The 2Gth November, 1887.— Under the provisions of Section 25 (i) 
of the Indian Forest Act (VII. of 1878), the Lieutenant-Govern- 
or is pleased to sanction the closing of the Reserved Forests in 
the Palamow and Hazarihagh Forest Bub-divisions and the Hor- 
hap Forest Reserve near Ranchi, all situated in the Chota Nag- 
pore Forest Division, against hunting, shooting, and fishing from 
the 15th December, 1887, until the Ist June, 1888. 

Under the provisions of section 25 (i) of the Indian Forest Act 
(VII. of 1878), the Lieutenant-Governor is pleased to sanction 
the closing of the Reserved Forests of the Angnl and Khorda 
Sub-divisions of the Orissa Forest Division against hunting and 
shooting from the 15th December, 1887, until the Ist June, 
1888. 

5. — North-Wbsterh Pbovinobs and Oddh Gazettb — 

JVb. 27.« P«;t X»«c«n6er, JSSr.—With effect from the 11th 

September, 1887, the date on which Lievienant-Colonel J. E. 
Campbell, Officiating Deputy Conservator, 2nd grade, proceeded 
on general leave— 

Mr. E. A. Me A, Moir, Deputy Conservator, Srd grade, to officiate 
as Depnty Conservator, 2Dd grade ; 

Mr. E. F. Litchfield, Officiating Depnty Conservator, 4Lh grade, 
to offioiaie as Depnty Conservator, Srd grade ; ^ 
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Mr, A, Q. Hi^afi-Hampdfny Offioiating ABBistant Oonserrator, 
Ist grade, to officiate as Deputy Oonservator, 4th grade. 

No, from the 10th October, 1887, the date on 

which LAeutenant-Colonel Campbell returned fr(Sm general leave— 
Mr. E. A. McA, Moir^ Officiating Deputy Conservator, 2nd 
grade, to revert to his substantive appointment as Deputy Con- 
servator, 8rd grade ; 

JIfr. E, F. Litchfield^ Officiating Deputy Conservator, 8rd grade, 
to officiate as Deputy Conservator, 4th grade; 

Mr, A, O, JJobarUllampden^ Officiating Deputy Conservator, 4th 
grade, to officiate as Assistant Conservator, Ist grade. 

No, — With effect from the Ist November, 1887, the date 

on which Mr, M, 11. Clifford^ Officiating Deputy Conservator, 4tli 
grade, proceeded on special leave— 

Mr. A. O. Jlohatt-IJampdeHf Officiating Assistant Conservator, 
1st grade, to officiate as Deputy Conservator, 4th grade. 

No. effect from the Ctb November, 1887, tlio date on 

which Mr. JV, R. J. Brercton^ proceeded on subsidiary leave pre- 
paiatory to furlough— 

Mr. E. -4. McA. Moir^ Deputy Conservator, Srd grade, to officiate 
as Deputy Conservator, 2nd grade ; 

Mr. E F. Litchfield f Officiating Deputy Conservator, 4tb grade, 
to officiate as Deputy Conber\ator, Srd grade; 
ilfr. A. Campbell^ Officiating Assistant Conservator, 1st grade, 
to officiate as Deputy CJonservator, 4ih grade. 

No. yj^ The SSth Decemler, iSS 7. —The Ilon’ble the Lienten- 

ant-Covernor and Chief Commissioner is pleased to declare the 
iindornieiitioned officers to h^l^c passed the Departmental Examina- 
tion held on the 28ih November, 1867, and following days in the 
subjects specified below ; — * 

In the Elements of Law. 

Mr. L. Mercer. Assistant Conservator. 

Mr. J, M, Bianchfieldf feiub- Assistant Conservator. ^ 

In Land Revenue System, 

Mr, L. Mercery Assistant Conservator. 

In Vernacular. 

Mr. J. M. Blanchjield, Sub-Assistant Conservator. 

6.— Punjab Gazbttb— 

No. i2i.^The Ist December, 1887. — Mr. R. J, Finder resumed 
charge of his duties as Assistant Conservator of Forests, Mont- 
gomery Division, on the forenoon of the 17th of October, 1887, 
on return from the leave of absence granted him in Fttnfab Oasette 
Notification No. 820, dated the 28th of September, 1887, r^ieving 
Mr, C. F, Elliott, 

No, 427.— In continuation of Punjah Gazette Notification No. 818, 
dated the 28th of September, 1887, Mr, E. S. Carr, Asautant Oon- 
Borvator of Forests, held charge of the office of Distriot Forest 



■XTBAOTB raoic omoiAL OAZBTTBfi. V 

Officer, Lahore Division, from theefternoon of the 10th of Angunt, 
1887, to the afternoon of the lOth of November, 1887, in addition 
to his duties as Personal Assistant to the Conservator of Forests, 
Punjab. * 

No, 430.— With reference to Punjab Government Notification No. 
427 of this date, Mr, A, At. lieuthrr^ Deputy Couservutoi of For- 
ests, received chaige of the Lalioie Division on tho afternoon of 
the 10th of November, 1887, from Mr. E. S. Car;, Assistant 
Conservator of Forests. 

No, 437. — The 2nd Decsm&er, *Conseqiient upon the appoint* 

ment of Mr, E. S, Carr, Assistant ConHervator, 1st grade, to 
officiate as Deputy Conservator, 4th grade, \(iih cflect from the 
2nd of September, 1887, Mr, J. E, Barrett, Assistant Conserva- 
tor, 2nd grade, officiates as Assihtant Conservator, Ist grade. 

No. 449. — The 7th December, ISST.^Meeere, A. M. Heuthr and 
A, E, Wild, Deputy Conservators of Forests, respectively made 
over and received charge of the Hazdra Forest Division on tho 
afternoon of the 7th of November, 1887. 

No, 462. — 2'he 16th December, 1887, — Lieutenant -Colonel W. Sten~ 
house. Deputy Conservator of Forests, and Mr, A. L, Mclnhre, 
Assistant Conservator of Forests, respectively made over and 
received charge of the Phillour Forest Division on tlic forenoon 
of the 26th of November, 1887. 

No, 465.— J’/is IGth December, 75^7.— With reference to Punjab 
Government Notification No. 883 S., dated 5th August, 1885, the 
Hon’ble the Lieutenant-Governor is pleaseil to direct tliat Munshi 
Fazl Din, Probationary Bub-Assistant Conservator of Forests, 
shall be confirmed in his appointment with cflect from the 5th of 
August, 1887. 

7. — Central Pbovirobb Gazette^ 

No, 6398. — The 21 si December, 1887. — The following promotions 
are made with offec^ from 1st November, 1887 : — 

Mr, Chunder Kumar Chhatierji, Bub-Assistant Conservator of 
the 2nd grade, to be Bub-Absistant Conservator of the Ist grade. 
Mr. Anwar Khan, Bub-Assistant Conservator of tho 3rd grade, 
4o be Bub- Assistant Conservator of the 2ud grade. 

8. — Burma Gazette — 

No, 5.— The following rule, which has been added to the rules in 
Section 11. of the Rules under the* Burma Forest Act, 1881, pub-* 
lished under Revenue Department Notification No. 11 (Forests), 
dated the 10th January, 1883, is published for general informa- 
tion : — 

Buie 8 (a). — The following fees shall be levied on all firewood 
brought to Rangoon. They shall be payable at one or other of tho 
collecting stations at Aldn, Pazundaung, Botataung, Williams 
street wharf, or Biumalaik 

Rs. A. r. 

Firewood not exceeding 6 feet in length and 2 feet 
in girth, per 1,000 billets, ... ••• 10 0 0 

Firewood not exceeding 4 feet 6 inchee in length 
and 2 feet in girth, per 1,000 billets, 


8 0 0 
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Pirewood not esgsaeding 4 fact 6 inehtB in laagth 
and 1 foot in girth, per 1,000 btlleU, ^ 2 8 0 

Firewood not exceeding 8 feet in length and 1 foot 
in girth, per 1,000 billets, ••• •#« 10 0 ^ 

Firewood, small, in bnndles of 10 not exceeding 1 

foot in length, per 1,000 bundles I ••• ••• 10 0 

No, 22. — The 14th November^ lSS7,^Witb reffrence to UsTenne 
and Agricnltnral Draartment No. 984F., dated Simla, the 2 let 
October, 1887, Afr, u, F» M. Blackwell reported himself for duty 
on the 18th instant, in the forenoon. 

Jlfr. Blackwell is temporarily attached to the lliarrawaddy Diri- 
slon of the Pegu Circle, Lower Burma. 

No, 15 — The 21 ei Nooemhcr^ 1887, — At an examination held at 
Minbu on the 7th November, 1887, Jlfr. C, E, Mvriel, Assistant 
Conservator of Fore^^ passed the examination in Law and Land 
llevenue prescribed for Forest Officers. 

No, 18. — The 22nd November y 1887,-^Bir, H, A, Hoghtony Deputy 
Conservator of Forests, made over, and Captain C, F. Bingham, 
Deputy Conservator of Forests, received, charge of the Rangoon 
Division on the 2 let instant, after noon. 

No, 19. — Mr, II. A, Uoghton, Deputy Conservator of Forests, as- 
sumed charge of the Working Plans Division on the forenoon of 
this day. 

No* 13, — The 8th December, 1887, — Mr. E, P. Popert, Conservator 
of Forests, resumed charge of the Pegu Circle from Captain C* 
T, Bingham on the 2 let November, 1887, before^oon. 

No, 17. — The 13th December, 1887.-^ With the prfvions sanction 
of the Qovernnient of India, Manng Tha Ka Do, Forest Banger, 
8rd grade, in the Pegu Forest Circle, is appointed to be a proba- 
tionary Snb> Assistant Conservator of Forests, with effect from tlie 
let December, 1887. 

No. 18. — Maung Kale, prdbaUonary Sub- Assistant Conservator 
of Forests, is confirmed in the grade of Sub-Assistant Conserva- 
tor of Forests, with effect from the let November, 1887. 

9. — Assam Gazette-^ 

No, 378.— PAe 17th December, 1887, — Babu Tara Kiahor Oupta, 
Bub- Assistant Conservator of Forests, has qualified in Forest Law* 

10. — Hyderabad Gazette— 

No, 219.— T'As November, 1887, — With the sanctioft of the 
Government of India, the Resident is pleased, under seetion 12, 
Act X. of 1882, to appoint Mr, Q F. Prevoat, Deputy Conserva- 
tor of Forests in Uie Hyderabad Assigned Districts, to b# a Ma- 
gistrate of the Srd Clasf in the Melghat Talofk of the Flliohpnr 
District. 

No, 220. — With the sanotion of the Govtthinent of India, the 
Resident is pleased to invest Mr. Q, F. Ptevoet, Depnty Conser- 
vator of Forests in the Hydmhad Aes^paed DiHissIs, with the 
fnll revenue powers (as laid down in Bo» Oiroifiar XXXIV. of 
1879) of an Assistant CommisBioner, to he exerdsedin the Jfel- 
ghat Taluk of the Elliohpur District. 



Jfy. ^TSUliCTS PROM pPFICIAL pAZBTTBS. 


1 iMidliifta or Ivou— 

16.— rAi 9tA j€mary^lBBB.-^Mr, P. J. CaWar, Deputy Oon- 
ienrator of FdreBts of the 2nd grade in the Andamans, is granted 
fnilough for one year, nnder Section 50 of the Civil Leare Code, 
together with the usoal aubsidiary leaye, with effect from the date 
on which he may ayail himeelf of it. 

Po, 68.— TAa '18th Jrniuarfy IBBB.-^ln the Notiiioation of this 
Department, No. 1196F., dated the 22Dd ultimo, notifying certain 
arrangements oonseqaent on the return from privilege leave of 
Popert, Conservator of Forests, Pegu Circle, Burma, for ** with 
effect from the 2 let November, 1667, and until further orders,’* 
read '*with effect from the 17th November, 1867, and until fur* 
ther orders.” 

i^o. 68.— In supersession of the Notification of this Department, 
No. 1214F., dated the 28rd ultimo, it is hereby notified that, con* 
•equent on the grant of one year’s furlough to Mr, W. R, J* Bre- 
rston, Deputy Conservator of Forests, let grade, North-Western 
Provinces and Oudb, with effect from the 0th November, 1887, 
Jlfr. A, £« Wildf Deputy Conservator, 2nd grade, Punjab, officiat- 
ed in the 1st glide from the 6th to the IGth November, 1887, 
reverting to his substantive appointment on tbe 17th idem ; that 
jlfr. J, C. McDonellf Deputy Conservator, 2nd grade, Punjab, 
officiated in the 1st grade from the 17th to the 25th November, 
1887, being confirmed in that grade on tbe 2Cth idem, vice LunU/Or 
ant- Colonel Stenhouee {vide Notification No. 1212F., dated the 
28rd ultimo) ; and that Mr, Wild has been re-appointed to officiate 
in the let grade of Deputy Conservators from the 26tb November, 
1887, and until further orders. 

2.— Minais Gizarra— 

No. 18.— The following promotions are ordered with effect from 28rd 
August, 1887 

Mr, C. 0. DougUu, Deputy Conservator, 2nd grade, to be Acting 
Deputy Conservator. 1st grade; 

^ Mr. W. C. Eaipuy Deputy Couservator, 8rd grade, to be Acting 
Deputy OoBseorvator, 2nd grade; 

Mr. 0. E. BraaeTf Acting Deputy Conaervator, 4th grade, to be 
Acting Deputy Chanaervator, 8rd grade ; 

Mr. Q. Mom/rog^, Acting Assistant Conservator, let grade, to be 
Aot^ Dtputy Ctfluaervator, 4th grade. 

Tk$ rth Jguusrg, C. L. TtmmakU, Sub-Asaistaot Con- 



^ «tmM nm MnotAi. 

semtor, Ist grade, ie gnated priTikge leave hs three months 
from 8th December, 1887. 

From 2nd to 7th December, 1887,- he will be considered to have 
been doing duty in the Qaigam Distriet 
The 12th January, 7888.— Mr. J. S, Grogan, Forest Ranger, 6th 
grade, North Ooimbatore Division, is granted an extension of leave 
up to 5th January, 1888, on medical certificate, under Section 128 
of the Civil Leave Code, in continnation of the leave notified in 
Part II. of the Fort Sl George Gazette, dated ISth September, 1887, 
page 1690. ^ ’ 

8.— Bomb AT Gazbttb — 

No, 186.— Jfr. G. M, Ryan, Assistant Conservator of Forests, 3rd 
grade, is promoted to the 2nd grade from 23rd July, 1887. 

The 11th January, 1888.^Mr, R. S. F, Fagan, Deputy Conser- 
vator of Forests, delivered over and Mr, W, G. Clabby, Acting 
Assistant Conservator of Forests, received charge of the Division- 
al Forest office, East Kh&ndesh Division, on the 19th Decemher 
1687, before office hours. ' 

The 12th January, 7888.— fl/cssrs. Ganesh Sahharam HingS and 
Woman Ramchandra GaundS, Bub-Assistant Conservators of For- 
ests, respectively delivered over and received charge of the office 
of the Sub- Assistant Conservator of Forests, Poona, on the 21st 
December, 1887, before office hours. 

4. — Calcutta Gazbttb— 

The 17th January, 1888,^Mr, Charles Gilbert Rogers, who has 
been appointed to the Indian Forest Department by Her Majesty’s 
Secretary of State and posted to Bengal, having reported his ar- 
rival in India on the forenoon of the 7th instant, is attached to the 
Darjeeling Sub-Division of the Darjeeling Forest Division as an 
Assistant Conservator of Forests, 8rd grade. 

5. — Nobth-Webtbhk Fbovincbs. abx> Oudb Gazbttb— 

January, 1888,^Mr. Montague Bill, who has 

been appointed to the Forest Department by the Right Hon’ble 
the Secretary of State for India, and who reported his arrival at 
Allahabad on the SOth December, 1887, to be an Assistant Con- 
servator of Forests, 3rd grade, and to be posted to the Oudh 
Circle. 

6. — Punjab Gazbttb— 

No, Z,^The 5th January, 7888.— The following reversions in the 
Forest Department of the Punjab are notified for general inform- 
ation with effect from 

The let NooenAer, 188f, 

Conseqnent upon the reversion of JIfr. A. R, WUd, Officiating 
Conaorvaior, 8rd grade, to Deputy Conservator, Ind grada— 



Jfr, 0, F. C. EUioi^ Officiating Deputy Ooiisemtor, 2nd gvtde, 
to Deputy OoneerTator, 8rd grade ; 

Mr* F A, Dw>n^ Officiating Deputy Oonservator, 8rd gndoi to 
Deputy Ooneervator, 4th grade ; 

Mr, E. S, CarTf Officiating Deputy Ooneerrator, 4th grade, to 
Aasietant Oonserrator, 1st grade ; 

Mr, J. E, Barrettf Officiating AsBistant Conservator, let grade, 
to Assistant Conservator, 2nd grade. 

The 2nd Nornnher^ 1887, 

CoDBequent upon the return from privilege leave of Mr, E, Far- 
reatf Deputy Conservator, 3rd grade — 

Mr, F, O, Lmarchand, Officiating Deputy Conservator, Srd 
grade, to Deputy Conservator, 4th grade ; 

Mr, J. H, Lace^ Officiating Deputy Conservator, 4th grade, to 
Assistant Conservator, let grade; 

Mr, E, Murray^ Officiating Assistant Conservator, let grade, to 
Assistant Conservator, 2nd grade. 

7 — Cbntbal Pbovxnobb Qizbttb— » 

Nil, 

8. — Bubma Gazbttb— 

Nil, 

9. — Assam Gazbttb— 

Nil. 

10. — Mysobe Gazettb— 

No, 239.— 2%e 80th March^ 1886. — Under Section 23 of the For- 
est Rules of 1878, the following rates are authorized to be levied 
upon firewood and charcoal felled or burned in the District jungles 
of the Bangalore District— 

For Firewood, 

4 annas per Vaddar cart-load. I 6 pies per full head-load. 

6 „ Country „ | 3 „ half „ 

For Charcoal, 

1 rupee per Vaddar cart-load. 1 2 annas per full head-load. 

„ Country „ | 1 anna per half „ 

No person shall out or bum firewood and charcoal in District jan- 
gles or remove the same except nnder a license or pass granted by 
the Amildar or District Forest Officer, or such other official duly 
authorized, upon payment of the seigniorage doty, and all persons 
engaged in such felling or burning firewood or charcoal shall abide 
by the temu of the license or pass and by such directions as the 
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D^ttty Cottittiiiiioiiar nw, nitb flia apfmrril o^ tlra Inipieior 
OoDerid of ForestSi lay down m rogtrdB the desi or claBaes of 
treoB to be felled and the manner in whioh they Bhall be cat and 
removed. 

II. All oartB laden with firewood or oharooal and all head-loads 
not covered by a licenBe or paBB as aforeBaid and brought for sale 
or otherwise shall be enbjeot to seigniorage duty, and the Bame 
collected by the Taluk or Bucb other agency at snch places as the 
Deputy OommiBsioner may appoint with the approval of the In- 
Bpector General. 

III. . All firewood or charcoal felled or burned on private or inam 
lands or imported from Her Majesty^s Territories shall be covered 
by a free pasB, and when so covered shall be exempted from the 
seigniorage above specified. 

IV. All time expiied and unutilized licenses shall be null and void, 
and no refund shall be made for unutilized licenses. 


y. pXTRAClS FROM pPFICIAL pAZETTES. 


1. — Qazbttb of India— 

iVb. 145 . — The 81st January^ 1888 , — Consequent on the continued 
deputation to Cooper’s Hill College of Dr. W, Schltch, Inspector- 
General of Forests to the Gorernmont of India, the following 
Bubstantive pro tempore promotions are made, with cficct from the 
16th March, 1887, and until further orders;— 

Mr, B. Ribbentrop, Conservator, 2nd grade, Punjab, and Officiat- 
ing Inspector-General of Forests, to bo Inspector-General of 
Forests. 

Lieutenant- Colonel 0, J, vanSomeren^ M G.L.I., Conservator, Srd 
grade, Berar, on furlough, to be Conservator, 2nd grade. 

Mr, W, R, Fisher f B.A., Deputy Director of the Forest School, 
Delira Dun, and Officiating Conservator, Srd grade, School 
Circle, North-Western Provinces and Oudh, and Director of 
the Forest School, to be Conservator, Srd grade, and to continue 
to officiate as Conservator of the School Circle and Director of 
the Forest School. 

Mr, E. E, Fernandez, Superintendent of Working Plans, to be 
Deputy Director of the Forest School. 

2. — Madras Gazette — 

The 21st January, 1888,^Mr, W. Carroll, Sub-Assistant Con- 
servator of Forests, Ist grade, on relief as District Forest Officer, 
Salem, is posted to the North Arcot District. 

Mr, C, Eber Ilardie^ Sub-Ansistant Conservator of Forests, Ist 
grade, North Malabar, is posted to the South Arcot District. 

No, 2b.^The26th January, 1888,— Mr, II, T. D, Sweet, Assist- 
ant Conservator of Forests, 2nd grade, and Acting District Forest 
Officer, Bollary, privilege leave for three months, under section 74 
of the Civil Leave Code, Sixth Edition. 

The 23rd January, 1888,— Tihe following promotions, transfers and 
appointments are ordered to take clTcct from Ist January, 1888 
Rangers— 

R, Viewanatham Pantuiu, from '1th to Srd grade Ranger, permanent. 
Mr, H, J, McLaughlin, „ 5th to 4th „ „ „ 

jR. Sundram Pillai, „ Sth to 4th „ „ „ 

Eggia Saetry, from Rs. 30 to Re. 50 as Ranger, 5 th grade, on pro- 
bation. 

« • » * 

Banger Eggia Saetry from Cuddapah to Godavari District, 

• * • • 

N, Pichukutii Pillai, Forest Ranger, 4th grade, North Coimbatore. 
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Divioion, is granted 29 days* leaye on medical certificate under 
aection 128 of the Giril Leare Code, from 29th Norember, 1887. 
The 27th January^ 1888, — if. Bamachandra Forester, 8rd 
grade, on probation, to act as Forest Ranger, 5th grade, during 
Pichukutti PillaCa absence on leave. 

The 18th February^ 1888 , — The following transfers are ordered dur- 
ing the absence of Mr, Ward on otW duty, or until further 
orders 

Mr, T, 0, A. Oaudoinj Forest Ranger, Eistna District, from 
Bezvada to Kodur Range, Guddapah District. 

Mr, M, H. Tweedie^ Forest Ranger, Guddapah District, from 
Sidhout to Bezvada Range, Kistna District. 

B, Guru RoWf Forester, Guddapah District from Rojachoti to 
Sidhout Range. 

8. — Bombay Qazettb — 

Ihe 18th January^ 7555.— i/r. E, G. Oliver ^ Trained Forest Officer 
from Home, wbo was posted to the Southern Circle in Government 
Resolution, Revenue Department, No. 8C13 of ihe 10th December 
last, reported himself for duty at Belganrn on the 2nd instant. 
jVo. 765. ^i/r. G, M. Ryan, Assistant Conservator of Forests in 
Bincih, passed an examination in Sindhi according to the Lower 
Standard on 11th January, 1S88. 

4.— Calcutta Gazette— 

Nil, 

6. — Nobth- Wests UN Paovinobs and Oddu Gazette— 

204 

IMTtTT* — January, 1888 . — With effect from the 2nd 
December, 1887, Mr, E. P, Daneey, Deputy Conservator of For- 
ests, 4tb grade, to officiate as Deputy Conservator of Forests, 8rd 
grade ; 

Mr, E, F, Litchfield, Officiating Deputy Conservator of Forests, 
8rd grade, to officiate as Deputy Conservator of Forests, 4th 
grade; 

Mr, A, Campbell, Officiating Deputy Conservator of Forests, 4th 
grade, to officiate as Assistant Conservator of Forests, let grade. 

No. December, 1887, the date 

on wliich Mr, E, P. Daneey proceeded on privilege leave— 

Mr. E, F, Litchfield, Officiating Deputy Conservator of Forests, 
4th grade, to officiate as Deputy Conservator of Forests, 8rd 
grade ; 

Mr, A, Campbell, Officiating Assistant Conservator of Forests, 
1st grade, to officiate as Deputy Conservator of Forests, 4th 
grade. 

6.— Punjab Gazette— 

No, iZ.^The 27th January, 1888 , — Consequent on the services of 
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lAtnUinanUColonel W, Stenhou9e being replaced at the diepoFal of 
Idle GoTemment of Madras, vide Gazette Notification No. 409, 
dated Lahore, 28rd Norember, 1687, His Honor the Lientenant- 
Qovemor is pleased to sanction the following permanent promo* 
tions with effect from the forenoon of 26th Norember, 1887 

Mr. 0. F. Elliott, Deputy Conservator, 8rd grade, to be Deputy 
Conservator, 2nd grade ; 

A/r. F, 0. Lmarchand, Deputy Conservator, 4 th grade, to be 
Deputy Conservator, 3rd grade ; 

Mr, L, 0, Smith, Officiating Deputy Conservator, 4th grade, to 
be permanent in that grade ; 

Mr, A, L. Mclntire, Officiating Assistant Conservator, 1st grade, 
to be permanent in that grade. 

And consequent on the above permanent promotions, the follow- 
ing temporary promotions will have effect from the same date 
and until further orders : — 

Mr, J, H, Lace, Assistant Conservator, Ist grade, to officiate as 
Deputy Conservator, 4th grade ; 

Mr, E. Murray, Assistant Conservator, 2nd grade, to officiate as 
Assistant Conservator, 1st grade. 

No, 52. — The Slst January, 1888. — Mr J, L. Pigot, Assistant 
Conservator of Forests, Punjab, repoited his arrival at Bombay on 
the afternoon of the 15th January, 1888, on return from the speoial 
leave of absence granted to him in Punjab Government Gazette 
Notification No. 252, dated the 9th of August, 1887. 

7 — Centbal PaoviKOBS Gazette- 

No. 804.— r/is 7th February, 1888 — With reference to Notification 
No. 5865, dated the 24th November, 1887, Mi. J, McKee, Deputy 
Conservator of Forests, reported his arrival at Nagpur on the 
forenoon of the Slst October, 1887, and at Mandla on the after- 
noon of the 9th November, 1887, and received charge of the For- 
ests of that district from Captain C. W, Losack, Deputy Conser- 
vator of Forests, on the forenoon of the 12tb idem. 

No, 832. — The 10th February, 1888. — On bis return from sirk 
leave Mr. A, Watson, Assistant Conservator of Forests, reported 
his arrival at Bombay on the afternoon of the 15th January, 1888, 
and at Nagpur on the forenoon of 22nd idem. 

Mr. A. Watson, Assistant Conservator of Forests, is posted to 
the Nagpnr and Wardha districts, and received charge of the 
Forests of these districts from Mr. Chunder Kumar Chhatterjx, 
Sab-Assistant Conservator of Forests, on the forenoon of the 
28rd January, 1888. 

Mr. Chundsr Kumar Chhatterji will remain attached to the Nag- 
par and Wardha districts until farther orders. 

6. — Burma Gazette— 

No. 1.— TAs IBth January, 1888.^Mr. T, H, Aplin, Deputy Con- 
servator of Forests, temporarily transferred to Upper Burma and 

S laoed on special duty in the Sban States, reported his arrival at 
''ort Stedman on the 17th December, 1887, in the forenoon. 
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No, 2.— With reference to Notification Revenne Department (For- 
estB) No. 19, dated Rangoon, the 16th December, 1887, Mr, Ray- 
mond Charleo Dun, Sab-AsBiitant Coneervator, on probation, 
aaeamed charge of his duties, and was attached to the Mandalay 
Divieion, on the 24th December, 1887, in the forenoon. 

No, 7,"^Thi 26th January ^ 1888 — Under the provisions of section 
74 of the Civil Leave Code, Mr, F, W. Thtllumn^ Deputy Con- 
servator of Forests, Toungoo, is granted three months’ privilege 
leave, with effect from the date on which ho may be relieved by 
Mr, John N label. 

No, %,^Mr. T, H, Aplin^ Deputy Conservator of Forests, is placed 
temporarily on special forest duty in Upper Burma with the South- 
ern Shan Column, with effect from the 28th October, 1687, before 
noon, and until further orders. 

9.— Assam Qazictte— 

Nil, 


10.— Mysore Ga/btte— 



yj. ^XTRACTS PROM ppPICIAL pAZBTTBS. 


1. — Gazbttb of India— 

mi. 

2. -*Madrab Gazbttb— 

-2Vb. 71.— 6th March^ ISSB.^Mr. H. L, Wooldridgt^ Acting 
Depnty OonserTator of Forests^ 2nd grade, privilege leave for two 
months under Section 73 of the Oivil Leave Code, Sixth Edition 

No. 77. — The 18th Marchf 1888, — Mr, C. Eber Bardie, Bub- Assist- 
ant Conservator of Forests, let grade, to act as District Forest 
Officer, South Arcot, during the absence of Mr. H. L. Wooldridge 
on leave, or until further orders. 

3. — Bombay Gazette — 

No. 1664. — The 13th March, 1888.^ Mr. F. OleadoWy Deputy Con- 
servator of Forests, 4th grade, is allowed furlough for eighteen 
months. 

No. 1665.— Jlfr. Oaneah Krishna Shahane, Sub-Assistant Conserva- 
tor of Forests, 2nd grade, is allowed leave on medical certificate 
for two months, with effect from the 26th February, 1888. 

No, 1744. — The 14th March^ 1888. — Mr. U. E. Andrewes, Assist- 
ant Conservator of Forests, 2nd grade, has been allowed by Her 
Majesty’s Secretary of State for India an extension of leave for 
six months on sick certificate. 

No. 1749.— il/r. E. S. Fagan, Deputy Conservator of Forests, 4th 
grade, and Divisional Forest Officer, West Khandesh, was, in 
addition to his own duties, in charge of the office of the Divisional 
Forest Officer, East Khandesh, from 25th October to 18th De- 
cember, 1887, both days inclusive. 

4. — Calcutta Gazbttb — 

The 10th March, 1888.^Mr. C. A. 0. UUingston, Deputy Con- 
■enrator of Forests, is granted special leave on urgent private 
affairs for six months, under Section 61 of the Civil Leave Code, 
with effect from the 15th April, 1888. 

Mr. E. E. Slone, Probationer, on rejoining from the Forest 
School at Dehra Diln, is attached to the Palamow snb-division 
of the Chota Nagpore Forest Division, and will relieve Mr. Lil- 
Imgeton of the charge of that sub-divisiou on hie availing 
himself of the leave above granted. 

5. — Nobth-Wbstbbb Pbovibobs abd Oddh Gazbttb — 

NU. 
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6. — Punjab Oabbttb* 

No, 82. — The 17th February ^ 1888,^Mr, J, C, McDonell, Depot j 
ConserTAtor of Forests, is grAUted furlough to Europe for one 
jeAT And eight months, under Section 50 of OhApier Y. of the 
Civil LeAve Code, with effect from the 25th of March, 1888, or 
Buch subsequent date as he may avail himself of it. 

No, 86.— Consequent on the departure on privilege leaye of Mr, 
E, A, Doiofi, Deputy ConserTator of Forests, 4th grade, or until 
further orders, the following temporary promotions are made 
with effect from 12th Ijpcember, 1887 : — 

Afr. E. S, CatTj Assistant Conservator, 1st grade, to officiate as 
Deputy Conservator, 4th grade ; 

Mr, J, E. Barrett y Assistant Conservator, 2Dd grade, to officiate 
as Assistant Conservator, 1st grade. 

No, 89. — Mr, J, L, Pigoi^ Assistant Conservator, 1st grade, on 
return from 6 months’ special leave granted to him by Punjab 
Government Notification No. 252, dated 9th August, 1887, report- 
ed his arrival at Lahore on the forenoon of the 25th January, 
1868. 

Mr, Pigot is posted as Personal Assistant to the Conservator of 
Forests, and to the charge of the Direction Division. 

No, 92. — Consequent on the return from special leave of Mr, J, L. 
Pigot, Assistant Conservator of Forests, 1st grade, the following 
reversion will take place with effect from the 25th January, 
1888 

Mr, J, E, Barrett, Officiating Assistant Conservator, 1st grade, 
to Assistant Conservator, 2nd grade. 

No, 125. — I'he 8th March, 1888, — Meesre, E, S, Carr and J, L. 
Pigot, Assistant Conservators of Forests, respectively made over 
and received charge of the Direction Forest Division on the after 
noon of the 18th of February, 1888. 

No, 164. — The2l8t March, 1888, — Meeere. F. 0. Lemarchand aiul 
E, S, Carr, Assistant Conservators of Forests, respectively made 
over and received charge of the Rulu Forest Division on the fore- 
noon of the 5th March, 1888. 

7. — Cbntral Provinqbb Qabettr — 

^No, Ills.— PAs 28rd February, 1888,~^Mr, A. F, Gradon, As- 
sistant Conservator of Forests, 2nd grade, has passed by the 
Higher Standard the prescribed examination in Hindustani as laid 
down in Notification No. 4285, dated the 28th September, 1888. 

No, 1828.— 2'Ae 8th March, 1888, — With the previous sanction of 
the Government of India, Mr, J, J, Aohday, b.a., is appointed a 
Sub-Assistant Conservator of Forests in the Central Provinces 
on probation. 

No, 1829.— if r. Anthony, Forest Ranger, 8rd grade, is temporari- 
ly promoted to be Probationary Sub-Assistant Conservator. 

No, 1420. — Mr, Chander Kumar ChaUetji, Sub-Assistant Conser- 
vator of Forests, attaohed to the Nagpnr and Wardha districts, is 
transferred and attached to the Sambalpur district 

Mr, Chander Kumar ChatUarji relinquished charge of his duties 
in the Nagpur and Wardha districts on the afternoon of the 
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iBt Fttbniary, 1888, and reported his Arrival at Bambalpur and 
asBQmed chaige of bis daties there on the forenoon of the 20th 
idem. 

8. — Bubma Oazbttb — 

No. i,^The 5th Match, 1888 Notifications Nos, 1 and 2, 
dated the 27th ultimo, published in Part IV of the Burma Oazette 
of the 8rd instant, (1) jbr “ 9th instont” read “ 8th insUnt,” and 
(2) for “afternoon of the same day” tead “ afternoon of the 9th 
instant ” 

9. — Assam Gazbttb^ 

Nil. 

10. — Mysork Gazbttk — 




y. ^XTRACIS FROM pFFICIAL pAZETTES. 


1 — Gazette op India— 

Nil, 

2 — Madras Gazette— 

7'he 24th March^ 1888. — A, V. Chidamhara Aijiar^ Forost Ranger, 
5th grade, on probation. South Arcot, is confirmed in that grade 
with effect from let March, 1888. 

No, 94.— The Gth April, 1888.— ~Mr. J, W. Cherry, Deputy Con- 
servator of Forests, 1st grade, to act as Conservator of Forests, 
Southern Circle, during tlie absence of Lieut.-Colonel L Campbell 
Walker on leave, or until further orders. 

No, 95. — Mr, E. D. M. Hooper, District Forest Officer, Kurnool, 
to act as District Forest Officer, Salem, during the employment 
of Mr, J, W, Cherry on other duty, or until fuithor orders. 

No. 96. - Mr, T, M, Luahivgton, Acting District Forest Officer 
Nilgirifl, to act as District Forest Officer, Kurnool, during the 
employment of Mr, E, D, M, Hooper on other duty, or until fur- 
ther orders. 

3. — Bombay Gazette — 

No, 2212. — The 11th April, 1888,-^Mr, Haripad Mitra, l.c.e., 
Sub-Assistant Conservator of Forests, Kolaba, passed an exam- 
ination in Mar&thi according to the Higher Standard on the 4th 
instant. 

No, 2215.— il/r. H, Mainwnring, Deputy Conservator of Forests, 
8rd grade, and Divisional Forest Officer, Ahmednagar, is allowed 
privilege leave of absence for three months from the 2nd May, 
1888 or from such subsequent date as he may avail himself thereof. 

4. — Calcutta Gazette— 

The Brd April, 1888.— In supersesBion of so much of the Notifica- 
tion of 10th March, 1888, as refers to the posting of Mr. Slant, 
Probationer, to the charge of the Palamow Sub-division of the 
•Obota Nagpore Forest Division, it is hereby notified that Baku 
Kedar Nath Mozumdar, Forest Ranger, will assume charge of 
that Sub-division from Mr. Lillingzton, Deputy Conservator of 
Forests, proceeding on special leave. 
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Thi 10th Aprily IBSB, — Mr, W. Johnatofiy Deputy Conseryator of 
Forests, who reported his return from leave on the 80th March, 
1888, is posted to the Chota Nagpore Division, to which Division 
he is attached for general duty. 

5. — North-Western Phovinobs and Oudh Gazette — 

Nil. 

6. — Punjab Gazette^ 

No. 176. — 7'he 2Bth Marchy IBBB. — Mr. K. A. Downy Deputy 
Conservator of Forests, on return from privilege leave granted to 
him in Punjab Government Notification No. 84, dated 26th Jan- 
uary, 1888, relieved Mr, MacIntirBy Assistant Conservator of For- 
ests, of the charge of the Phillour Forest Division on the afternoon 
of the 16tli March, 1888. 

No. 177. — Consequent on the return from privilege leave of Mr. E. 
A, Downy Deputy Conservator of Forests, 4th grade, the following 
reversions will take place with effect from the 17th March, 1888 
Mr. J. L. Pigoty Officiating Deputy Conservator, 4th grade, to 
Assistant Conservator, Ist grade. 

Mr. J. E. Barreity Officiating Assistant Conservator, 1st grade, 
to Assistant Conservator, 2nd grade. 

No. 195 . — The 9th IBBB.^^Mr. W. Shakespeary Deputy Con- 

servator of Forepto, has been granted six months* furlough under 
Section 50«f thi Civil Leave Code. 

7 — Central Phovinobs GAzsTTBf— 

No. 1793 . — The 29th Marchy 18S8 . — Privilege leave for three months, 
under Section 74 of the Civil Leavo Code, is granted to Lieutenant- 
Colonel J. C. Dovetony Conservator of Forests, Central Provinces, 
with effect from the MsUnstant, or the subsequent date on which 
he may avail himself of it • 

8. — Bvrma Gazbtti— 

No, 2S,^The 20ik Marek, 1888.'* With the previous sanction of 
the Government of India, the Chief ComnSssioner is pleased to 
appoint Mr. D. L. K. Calderwood to be a prolwtionary Bub-As- 
sistant Conservator of Forests in Upper Bunnai with effect from 
this date. 

No. 24. — With the previous sanction of the Government of India, 
the Chief Commissioner is pleased to appoint Mr. WeUter J, Lane- 
Ryan to be a probationary Sub- Assistant Conservator of Forests 
in Upper fiurma^ with effect from the date on which he reports 
himself for duty to the Deputy Conservator of Forests at Bhamo. 
No. 80.— The ioih filarol, 1888.— With the previous sanction of 
the Government of India, the Chief Commissioner is {deased to 
appoint Mr. Q. F* Haelett to be a probationary Sub- Assistant 
Conservator of Fbrests in Upper Burma, with ^ect from the date 
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on which he reports himself for duty to the Conservator of Foj- 
ests^ Upper Burma, at Mandalay. 

9. — Assam Gazettb^ 

Nil 

10. — Mysore Gazettk— 

JVo, 2999.— SOih March^ 1888, — Mr. C. R. M. Russell Super- 
intendent of Forests, Mysore District, is granted montlis’ Ex- 
amination leave from the 4th April, 1888, or such other date as lie 
may avail himself of the same. 

Mr, B. Ramaswami lyet\ Forest Probationer, Mysore District, 
is appointed to act as Superintendent of Forests, during the 
absence of Mr, Russell on leave, cr until further orders. 

11. — Burab Gazettb— 

No, 38.— 7’A^ 16th March, The Resident is pleased to 

direct the following transfer and posting among Forest Officers in 
Berar consequent on the transfer of Hanger Bhukan (in temporary 
charge of the duties of the District Forest Officer, Basim), from 
the Basim to the Ellichpur District . 

Mr. 0. F, Taylor^ Assistant Conservator and District Forest 
Officer, Amraoti and Akola, is appointed District Forest Officer, 
Basim, but will continue in charge of the duties of the District 
Forest Officer, Akola, until further orders. 

No, 39.— Hanger B, Bhukan, of the Berar*ForoBt Department was 
placed in charge of the Basim Forest District, with effect from the 
8th July, 1887, consequent on the transfer of Mr, 0, F* Prmsl 
Deputy Conservator, to the Ellichpur District. 




y. ^XTRACTS FROM pFFICIAL pAZETTES. 


1.— Gasbttb or India-— 

No, 482 . — The 20th Aprils 1888 , — Consequent on the grant of 
three months' privilege leave to Litutenant-Cohnel J, C, Dovetorif 
M.8 0 ., Conservator of Forests, Ist grade, Central Provinces, the 
following temporary promotions are made, with effect from the 
29th March, 1888, and until further orders ; — 

LituUnant’Colonel F, BaiUp^ r.b., Conservator, 2nd grade, Pun- 
jab,— to officiate in the 1st grade of Conservators. 

Mr. E, I\ Popertf Conservator, 3rd grade, Pegu Circle, Burma, — 
to officiate in the 2nd grade of Conservators. 

Mr, E, P, Dansepy Officiating Deputy ConBorvator, 8rd grade, 
North- Western Provinces and Oudh, — to officiate in the »8rd 
grade of Conservators, and to have charge of the Forest De- 
partment in the Central Provinces. 

No, 487.— PAc 27th Aprily 1888,^ Mr, E, E Femandezy Assistant 
Inspector-General of Forests and Supciintendent oi Working Plans, 
reverted to his appointment of substantive pro tmpoie Deputy 
Director of the Forest School at Dehra Ddn on the lOlh instant, 
and is granted privilege leave from that date up to the diet May 
next (both dates inclusive), JIfr. A. Smpthies continuing to officiate 
as Deputy Director of the Forest School during Mi . Fernandez' » 
absence on leave, or until further orders. 

No, 440.— The following transfers are made in the interests of the 
public service 

Mr, M, S, Fowlefy Officiating Assistant Conservator of Forests, 
Ist grade, Central Provinces — to Bengal. 

Mr, A, E, Lowiity Officiating Assistant Conservator, let grade, 
Aj mere— to the Central Provinces. 

Mr, J, E, Barretty Assistant Conservator, 2nd grade, Punjab— 
to AJmere. 

Noy 471.— TAe 18th May, id8S.— With reference to that portion 
of the Notification of this Department No. 12U9F., dated the 
22nd December last, granting Mr, E, P, Danaepy Officiating De- 
puty Oonservator of Forests, 8rd grade, North-Western ProvinoM 
and Ondh, three months' privilege leave from the 23rd idem, it is 
notified that the unexpired portion of such leave, viz.y from the 
19th to the 22nd March, 1888 (both dates inclusive), is hereby 
oanoelled. 

2.— Madias Qaxbttb— 

Sy. m.—Tlu nth im.—Mr. A. W. Put, Aotiog Con- 
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serTftior of Forests, 2nd grade, to act as Conservator of Forests, 
1st grade, daring the absence of Lieutenant-ColoMl /. Campbell 
Walker on furlough, or until farther orders. 

The 84th Aprils 1888 . — The following temporary promotions in the 
Forest Department of the Northern Circle will take effect from 
the 29th February, 1888, the date on which Mr, H, H. Ward took 
charge of the Bellary District Forest office, until further orders 
(in accordance with G. O. No. 673, dated 26th May, 1884, these 
temporary promotions being consequent on Mr, Sweet's absence on 
privilege leave and involving change of station and of work) : — 

To act in the Ist grade of Forest Rangers — 

Mr. T, Q. A. Oaudoitij Forest Ranger, 2nd grade, Caddapah 
District. 

To act in the 2nd grade of Forest Bangers— 

Mr. M. H. TweediSf Probationary Forest Ranger, 3rd grade, 
Kistna District. 

To act in the 5th grade of Forest Rangers — 

B. Ouru Row, Forester, let grade, Cuddapah District. 

8. — Bombay Gazette — 

No. 2269.— 13th April, 1888.^Mr. W. A. Walunfftr, Sub- 
Assistant Conservator of Forests, Nasik, passed an examination 
in Marathi on the 5th instant. 

Northern Circle, 

The 13th April, 1888.^Me88rs. W, G. Clahhy and R, S. F, Fagan 
respectively delivered over and received charge, in addition to his 
own, of the office of the Divisional Forest Officer, East Khandesb, 
on the 4th instant, after office hours. 

2'ht 16th April, 1888 . — Messrs. W. G. Detliam and W, G, Cldbhy 
respectively deliveied over and received charge of the Divisional 
Forest office of Nasik on the 5tli instant, after office hoars. 

The 86th Af»'il, 1888, — Messrs. F, Gleadow and W. S. Hexton, 
Deputy Conservators of Forests, respectively delivered over and 
received charge of the Divisional Forest office, 8arat, on the 15th 
instant, after office hoars. 

Southern Circle, 

The 8nd May, 1888, — Mr, H. Mitra, Sub-AssiBiant Conseirator of 
Forests, made over charge of his duty at Kolaba on the 16tb April, 
1888, after office hours, and reported himself at Haliy41 for duty 
under the Divisional Forest Officer, Northern Division, Kdnara, on 
the 24th idem, before office boars. 

The 11th May, 1888.^ Messrs. //. Mainwaring, DepuW Conservator 
of Forests, and S, Hornidge, a.m.i.o.b., Assistant Oouservator of 
Forests, respectively delivered over and received charge the 
Divisional Forest office, Ahmednagar, on the 2nd instant, alter 
office hoars. 

No. 8145. — Ths 19ih May, 1888. — His Excellency the Gk>vemor 
in Conncil is pleased to nlake the following appointments in the 
Forest Department, with effect from the date of retirement of 
Mr. Barrett 
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Mr, FVan^i S, Deadi to be Depatj Conservator of Foreste, Ist 
grade. 

Mr, IF*. 0, Botham to be Deputy Conservator of Forests, 2nd 
grade. 

2. Mr. T, R. D. Bell, acting Assistant Conservator of Forests, 
Ist grade, is confirmed in that grade, with effect from 14th Julv. 

1887. 

The 22nd May^ 1888. •^Messrs. A. D. Willrinsj Divisional Forest 
Officer, North Thdna, and Joseph Baptieta^ l.c.e., respectively 
delivered over and received charge of the office of the Sub- Assist- 
ant Conservator of Forests, North Thdna B Sub-division, on the 
14th instant, before office hours. 

4.— Calcutta Gazette— 

The 20th Aprils 1888.— Mr. H. D. D. Ftench^ Assistant Couhcrvator 
of Forests, is granted furlough out of India for six months, on 
medical certificate, under the provisions of Section 52 of the Civil 
Leave Code. 

Mr. French made over charge of the Knrseong Sub-division of tlie 
Darjeeling Forest Division to Mr. 6. G Rogers^ Assistant Con- 
servator of Forests, on the afternoon of the 6th April, 1888, and 
left the Port of Calcutta on the 15th idem. 

6,— North-Western Provinces and Oddh Gazette — 

Nil, 

6.— Punjab Gazette — 

No, 210.— The 18th April, 1888. ~^Mr. J. C. McDonell, Deputy 
Conservator of Forests and Mr. A. M. lieuther^ Deputy Conser- 
vator of Forests, respectively made over and ahsuined charge of 
the Chatnba Forest Division, on the afternoon of the 8rd of April, 

1888, on the departure of the former on the leave granted to him 
by Punjab Government Gazette Notification No. 82, dated the 17th 
of February, 1888. 

No, 2 15. ^Consequent on the departure on leave of Mr. J. C. 
McDonell, Deputy Conservator of Forests, Ist grade, the following 
temporary promotions will have eflfect from the 4th April, 1888, 
and until further orders ' 

Mr. Q. Q. Minniken, Deputy Conservator, Srd grade, to officiate 
as Deputy Conservator, 2nd grade ; 

Mr, A, M. Reuther, Deputy Conservator, 4th grade, to officiate 
as Deputy Conservator, Srd grade ; 

Mr, J, L, Pigot, Assistant Conservator, Ist grade, to officiate sa 
Deputy Conservator, 4th grade. 

No. W,—The 8th May, 1888.— Mr. E. S. Carr, AssisUnt Con- 
servator of Foreste, has been granted special leave for six months 
under Section 61 of the Civil Leave Code. 

No. 251.— Mr. W. Shakeepear, Deputy Conservator of Forests, 
sod Mr, B. Foireet, Deputy Conservator of Forests, respectively 
made over and asenmed charge of the fidwalpiodi Forest Division 
OB the afternoon of the 28th of April, 1888, on the departure of 
the former on the six months’ furlough granted to him by Punjab 
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Qcvmmmt QoMt^U Notification No. 195, dated the 9th of April, 
1888. 

No, 251.— 3fr. W, Shaleeapeart Deputy Conservator of Forests, 
and Mr. E. Forreetf Deputy Conservator of Forests, respectively 
made over and assumed charge of the Rawalpindi Forest Division on 
the afternoon of the 28th of April, 1888, on the departure of the 
former on the six months’ furlough granted to him by Punjab 
Government Goeetie Notification No. 195, dated the 9th of April, 
1888. 

7 — Cbntral Provinobs Gazette— 

No. 2860 . — The 27th Aprils Ifcss. — Consequent on the transfer to 
Upper Burma of Mr, L. A. W. Hind, Deputy Conservator of For- 
ests, 4th grade, tlie following promotions are ordered with effect 
from the 10th November, 1887 : — 

Mr. J, Ballantine, Assistant Conservator of Forests, let grade, 
and Officiating Deputy Conservator of Forests, 4th grade, in 
Berar (now on deputation to the Nizam’s Government), is pro- 
moted to Deputy Conservator of Forests, 4th grade. 

Mr. E. DobbSf m a., ll.d., Officiating Deputy Conservator of 
Forests, 4th grade, is appointed as Deputy Conservator of For- 
ests, 4th grade, sub. pro tern, 

Mr, W, King^ Assistant Conservator of Forests, Ist grade, is 
appointed to officiate as Deputy Conservator of Forests, 4th 
grade. 

Mr. M, S. Fowler^ Officiating Assistant Conservator of Forests, 
let grade, is appointed as Assistant Conservator of Forests, Ist 
grade, sub. pro tm. 

No. 2687.— TAe 9th Afay, Privilege leave for two months 

and fifteen days, under Sections 74 and 138 of the Civil Leave 
Code, is granted to Captain C, W. Loeaok, Deputy Conservator 
of Forests, Central Provinces, with effect from the date on which 
he may avail himself of it. 

No, 2748. — The 1 4th Maj/j 1 888, ^Lieutenant- Colonel J, C, Doveton^ 
M.B.o., Conservator of Forests, Central Provinces, availed himself, 
on the afternoon of the 28th March, last, of the three month's 
privilege leave granted him by Notification No. 1793, dated 29th 
idem, making over charge of his duties to Mr. B. P, Daneey^ 
Officiating Conservator. 

8.— Burma Gazette — 

No. b,~~The 19th Aprils 1888,^Mr. G. F, B, Blackwell^ Assistant 
Conservator of Forests, Upper Burma Circle, temporarily attedied 
to the Tharrawaddy Division, Pegu Circle, was relieved of his duties 
in that Division on the 14th ultimo, before noon. 

No, 4 . — Ihe 20th April, 1888 , — With reference to Forest Depart- 
ment Notification No. 22, dated the 15th March, 1888, Mr, C, Z. 
Teeueaint, Assistant Conservator, reported his arrivd at Pyinmana 
on the 20th March, 1888, in the afternoon, and was placed in 
charge of the Yim4 thin Sub-division, with head-quarters at Yamk- 
tbin. 
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6.— Witt wfewnce to Por«*t Deportmont Notifiokttn K®. 80, 
doted tte 29tt March, 1888, Mr. W. Q. F. BatUtt, probationara 
Bab-AaaiaUnt Conaerrator, reported hie arriral id MandalaT on 
the 12ui April, 1888, in the forenoon, and was attached to the 
Mandalaj Division. 

No. 6.— With reference to Forest Department NotiHcation No. 81, 
dated the 5th April, 1888, Mr. 0, F. R. Blackwell^ Assistant 
Conservator, reported his arrival at Alon on the 24th March, 1888, 
in the forenoon, and was placed in charge of the Upper Ohindwin 
Bub-division, with head-quarters at Kindat. 

No. 7.-- With effect from the 12th April, 1888, Mr. R. C. Dun, 
OTobationary Sub- Assistant Conservator, attached to the Mandalaj 
Division, was placed in charge of the Myittha-Panlaung Sub- 
division, with head-quarters at Myittba. 

No. M.^The l8t May, Under the provisions of Section 74 

of the Civil Leave Code, Mr. II. Slade, Deputy Conservator of 
Forests, Upper Burma, is gi anted three months' privilege leave, 
with effect fiom the date on which he may avail himself of it. 

No. 3S,— The 9th May, 18B8 ^Mr. P. J, Carter, Deputy Conser- 
vator of Forests, 2nd grade, in Lower Burma, is transferred to 
Upper Burma, wiih effect from the 8rd March, 1888. 

No, 89. — Consequent on the transfer to Upper Burma of Mr. P, J, 
Carter, Deputy Conservator of Forests, 2nd grade, in Lower 
Burma, the following promotion is ordered : — 

Mr. J. Nishet, Deputy Conservator of Forests, 8rd grade, to be 
Deputy Conservator, 2nd grade, with effect from the Srd March, 
1888. 

No. 40.— 7%e 10th May. 1888. — Mr. 11. Calthrop, Assistant Con- 
servator of Forests, 2nd grade, in Upper Burma, is promoted to 
be an Assistant Conservator, Ist grade, and to officiate as Deputy 
Conservator of Forests, 4 th grade, with effect from the 17th 
March, 1888. 

No. 6. — The 14th May,J888.~-lJi supersession of Notification No. 
8, dated the 27th February, 1888, Mr. F. W. Thellueaon, Deputy 
Conservator of Forests, availed himself, on the forenoon of 17th 
February, 1888 (date of arrival at Madras), of the privilege leave 
granted him in Revenue Department Notification No. 7P, dated 
the 26th January, 1888, and reported his return to daty at Ran- 
goon on the date of this Notification, before noon. 

— Assam Gaksttb — 

Nil. 

10.— Mtsobb Gazette — 

The 25th April, 7888.— The Inspector General of Forests hss the 
honor to issue the following Rules defining the powers of Depnty 
Oommissionen and Forest Officers in respect of appointment (in- 
dading promotion) and punishment and leave of absence of officials 
of the Forest Department 

1. Tha Inspector General of Forests reserves to himsdf the power 
of sanctioning on the recommendation of the Deputy Coiiimisiion- 
ers, appointing, and punishing and granting leave of abeenoe to 
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offioiftlf of the Foroit DepartmoDt wboM mIbij m Bbofo Ba. 30 por 
montem. 

2. Deputy OommisrionerB of Distriets will bove the power of ap- 
pointing and punishing and granting leare of abaenoe to officials 
under them of the Forest Department, Exeoutire and Ministerial, 
whose salary exceeds Rs. 15 but does not exceed Ra. 80 per men- 
aem, upon the recommendation of the Superintendent and Assist- 
ant Conservators of Forests. Fines authorized under this rule 
shall not exceed one month’s pay. 

8. The Superintendent and Assistant Conservators of Forests will 
hare the power of appointing, punishing and granting leave of 
absence to officials of the Forest Department, Executive and Minis- 
terial, whose sal aiy does not exceed Ks. 15 per mensem. Fines 
not to exceed a month's pay. 

4 Sub- Assistant Conservators and Probationers in charge of the 

Forest Department of a District or of a Division of a District will 
exercise the powirs of recommending (Rule 2) and of appointing, 
punishing and granting leave of absence to officials (Rule 8) vested 
in Assistant Conservators. 

6. The Inspector General of Forests may, on appeal or otherwise, 
revise the orders of Deputy Commissioners passed nnder Rule 2 
and likewise those passed under Rule 8. In the same manner, 
Deputy Commissioner may, on appeal or otherwibo, revise orders 
passed under Rule 8. 

6. In very urgent cases, the Deputy Commissioner, Superintendent, 
Assistant Conservator, Sub- Assistant Conservator or Probationer 
may punish any official nnder him of the Forest Department (not 
being a gazetted officer appointed by Government) whom he is 
not empowered to punish under Rule 2 or 8 as the case may be. 
Id such case, the officer so punishing shall immediately report the 
matter to the authority having the power of punishment under Rule 
1 and 2. 

No, 61. — The^ Aprils 7558.— With reference to the concluding 
portion of Notification No. 160, dated the 14th December, 1887, it 
is hereby notified for general information that the cost of demar- 
cation of inam jungles will bo borne in equal shares by the Govern- 
ment Forest Department and the inamdar concerned. 

No, 271. — The 28th Aprils 1888, — Mr, B, Ramaawami lyer^ Forest 
Probationer, assumed charge of the office of Superintendent of 
Forests, Mysore, on the forenoon of the 4th instant. 

11.— Bbrab Qizbtti— 

No, 45. — Tho 5th April, 1888, — Mr, L, A. W, Rind, Deputy Oon- 
eervetor of Forests, 4th grade, held charge of the Bnidena Foreet 
Division from the 20th Jnly to the 19th October, 1887, in addition 
to bie own dnties, as District Forest Officer, Akola, dnring tbi 
absence on privil^e leave of Mr, Rtuul Khan, Bnb-Asaistant Con- 
■errator. 
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1. — Qazbttb of India — 

iVo, 508.— TAc SJsi May^ 1888. — Mr. C, F. Rossitn^ 6iih' Ageist* 
ant Congervator of Forcstg in the Piinjal), is ap)tointo(l 1o officiate, 
until further orders, as an Assistant Conservator of the Srd grade, 
with effect from the Ist April, 1888. 

No» 545.— T’/iC 7ih Juiie, 1888, — A/r. W. 11. ReynoUh^ Puporin- 
tendent of Forest Surveys, is granted three months* privilege 
leave, with effect from the .5th April, 1888. 

Mr. E. F. Litchfield^ Officiating Dcfiuty Conserrnfor, Ord grude, 
North-Western Provinces and Oudli, uttnclied to the Imperial 
Forest Survey Branch, is appointed to oflieinte as Superinlen- 
dent of Forest Surveys during Mr. Riynolds's absence on leave, 
or until further orders. 

No. 551. — In continuation of the NotHieation of this Department 
No. 437 P., dated 27th April last, it is hereby notified that, 
consequent on the return from privilege leave of Mr. E. E. Ftr- 
nandet^ Deputy Director of the Forest Scliool, Dehra DAn, Afr. A. 
Smythies, Officiating Deputy Director, reverted to his appointment 
in the Forest Department of the North-Western Provinces and 
Oudb, with effect from let June, 1888. 

2. — Madras Gazettb— 

The 7th June, 1888 . — Privilege leave is granted to N. Subbier ^ For- 
est Ranger, Srd grade, Salem District, for 15 days from date of 
relief. 

The 16th June^ 1558.— A/r, J G. F. Marshall, Sub- Assistant Con- 
servator, 2nd grade, on probation, from North Arcot to Boutb 
Coimbatore. 

Mr. A. F, X. Saldanha, Forest Ranger, 5lh grade, on probation, 
from Soatb Malabar to North Malabar. 

8.— Bombay Gazettb— 

No, 8678.— r/ic 6tk June, 7555.— A/r. H. IV. Keys, Acting Deputy 
Conservator of Forests, 4th grade, and Divisional Forest Officer, 
Panch Mahdls, is allowed privilege leave of absence for three roonchs 
from the 9th July, 1888, or from such subsequent date as he may 
avail himself thereof. 

The 16th June, 1888. •-^Messrs. 0. S. Eingi and Q. K, Shahane, 
respectively delivered over and received charge of the office of the 
Sub- Assistant Conservator of Forests, West Khandesh, on the 
11th instant, before office hours. 

4.— Calootta Gazettb— 

ne 6th June, Privil«ge lea« for three moothe it ifruted to 
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Mr, J. C, Mindes, Sub-AfsiBtant OoDserFAtor of Forests, in charge 
of the Julpigori sub-division of the Julpigori Forest Diyision, 
with effect from the 2dth May, 1888, or from such subsequent 
date as he may be relieved by Bahu Hem Chunder Sircar^ Forest 
Ranger, Apalchand Range, who will assume charge of the Sub- 
division in addition to his other duties until further orders. 

The 7th June, 1888 . — With reference to the Notification dated 8rd 
April, 1888, Mr. C. A, 0. Lillingsiony Deputy Conservator of For- 
ests, made over charge of the Palamow Sub-division of the Cbota 
Nagpore Forest Division to Bahu Kedar Nath Mozumdar^ Forest 
Ranger, on the afternoon of the 15th idem, and left the Port of 
Calcutta on the six months* apecial leave granted to him in the 
notification of 10th March, 1888, on the 26th April. 

Consequent or the departure of Mr. Lillingeton^ Mr. B. L. Heinig^ 
Assistant Conservator of Forests, let grade, will continue to 
officiate as Deputy Conservator, 4th grade, until further orders. 
The 7th June, Privilege leave for three months, under the 

provisions of Sections 71 to 74 of the Civil Leave Code, is granted 
to Mr. R. II. M. Ellis, Deputy Conservator of Forests, with effect 
from let July, 1888, on his being relieved of the charge of the 
Sunderbuns Forest Division by Mr. W. M. Greeny Deputy Con- 
servator of Forests. 

Mr. E. E. Wyllr/, Sub- Assistant Conservator of Forests, attach- 
ed to the Sunderbuns Forest Division, is transferred to the 
charge of the Julpigori Forest Division and of the Buxa Sub- 
division of that Division, and will relieve Mr. Green of his pre- 
sent charge. 

The 7th June^ 1888.— With the previous sanction of the Govemor- 
Oeneral in Council, the Lieutenant-Governor is pleased to pro- 
mulgate the following rules, under Section SI {j) of Act VII. 
of 1878 (the Indian Forest Act), regarding hunting, shooting and 
setting snares or traps, which are applicable to all areas in the 
Lower Provinces of Bengal that have been, or may hereafter be, 
declared protected forests under the said Act 

1. No person shall in such protected forest, unless it be neoes- 
sary in defence of the life or limb of himself or some other, kill 
or wound any elephant, or catch or attempt to catch elephants. 

2. No person shall in such protected forest set snares or traps. 

S. Nothing in the above rules shall be deemed to prohibit any 

act done with the permission in writing of the Conservator of 
Forests or of the Local Government. 

4. Between the 1st April and the SOth September, both days 
inclusive, in each year, the killing of the following animals and 
birds is prohibited : — 


Deer and antelope. 
Hare. 

Pheasant. 

Partridge. 


Hill and sand grouse. 
Peafowl. 

Florican. 

Junglefowl. 


Also spur fowl, all ducks that breed in the oonntiy, grey dnek, 
comb duck, pink-headed dnek, large and small whistling teal, 
cotton teal, and gyal {Qano gawrtie). 
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11 . 448 . 7 - 74 *”“ ^ t/uwe, 2555.— With effect from the lit 
JuDe, 1888, the date on which ho made over charge of the oflBoe of 
Deputy Director of tlie Forest School to Mr. E. /t. Femandet^ Mr, 
A, SmythieSj b.a., Deputy Conservator of Forests, to the Direc- 
tion Division of the School Circle. 

6. -^roNJAB Gazette— 

No. 285. The 6th June^ 1S88. — Mr. E. Forrest ^ Deputy Conser- 
vator of Forests, and Mr. C. F. Hossiter^ Sub-Assistant Conser- 
vator of Forests, respectively made over and assumed charge of 
the Jhelum Division on the afternoon of a30th of April, 1888. 

No. 288.— Afr. L. 0. Smithy Deputy Conservator of Forests, and 
Mr. G. G. Minnikcn^ Deputy Conservator of Forests, respectively 
made over and assumed charge of the Bashahr Division on the 
forenoon of the 26th of May, 1888 on the return of the latter 
from the leave granted to him by Punjab Govei'iiment Gateiie 
Notification No. 117, dated the 6th of March, 1888. 

No. 291. — Mr. A. M, Eeuther, Deputy Conservator of Forests, and 
Mr. L. G. Smithy Deputy Conservator of Forests, respectively 
made over and assumed charge of the Lahore Division on the fore- 
noon of the 24th of May, 1888. 

No. 311. — The 16th June^ 1888. — Consequent on the departure on 
privilege leave of Mr. W. H. lleynoldsy Deputy Conservator of 
Forests, 2nd grade, the following temporary promotions will have 
effect from the .*)th April, 1888, and until furth»‘r ordcis : — 

Mr. W. Shakespear., Deputy Conservator, Srd grade, to act as 
Deputy Conservator, 2nd grade ; 

Mr. L. G. Smithy Deputy Conservator, 4th grade, to act as De- 
puty Conservator, Srd grade; 

Mr. A. L. Mclntirey Assistant Conservator, 1st grade, to act aa 
Deputy Conservator, 4th grade. 

No 812. — Consequent on the departure on furlough of Mr. W. 
Shakespeavy Deputy Conservator ol Forests, 3rd grade, and Officiat- 
ing Deputy Conservator, 2nd grade, the following temporary pro- 
motions will have effect from the 29tb April, 1888, and until 
further orders : — 

Mr. E. Forrest y Deputy Conservator, from 3rd to 2nd grade ; 

Mr. R. J, P. Finder to act as Deputy Conservator, 4th grade. 

The 19th Juney 1888. — In Punjab Govetmment Gatette^ Forest De- 
partment, Notification No. 288, dated the 6th of June, 1888, ybr 
« 26th of May, 1888,” read “ 20ih of May, 1888.” 

No. 818.— TAc 20th Juney 1888. — The Hon' bio the Lieutenant- 
Governor is hereby pleased to appoint Forest Ranger IJira Singh 
to be a Sub- Assistant Conservator of Forests in the Punjab. 

7. — OsvTBAL Pbovivobs Gazettk— 

No. 2999.— 22nd J2ay, 1888.^Mr. H. MoorSy Officiating De- 
puty Conservator of Forests, Chbindwara District, to have charge 
of the forests of that district. 
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No. 3065.— 7%0 3l8t May^ 2383.— Consequent on the return of 
Mr. R. H. E. Thompton, Deputy Coneeryator, un deputation, the 
following reversions are ordered with effect from the 29th October, 
1867:- 

Mr. R. n. C, Whittallf Deputy Conservator, 2nd grade, sub. pro 
tem.f on deputation, to his substantive appointment of Deputy 
Conservator, 3rd grade. 

Mr. F. B. Dickinson^ Officiating Deputy Conservator, 2nd grade, 
in Coorg, to his substantive appointment of Deputy Conservator, 
8rd grade. 

Mr. G. H. Foster ^ Deputy Conservator, 3rd grade, sub. pro tern.,, 
to Officiating Deputy Conservator, 8rd grade. 

Mr. G. F. Prevostf Officiating Deputy Conservator, 8rd grade, in 
Berar, to his substantive appointment of Deputy Conservator, 
4tli grade. 

Mr. J. Ballantine^ Deputy Conservator, 4th grade, sub. pro tem.f 
in Berar, on deputation, to Officiating Deputy Conservator, 4th 
grade. 

Mr. K. Dohhsy Deputy Conservator, 4th grade, sub. pro tem.f to 
Officiating Deputy Conservator, 4th grade. 

Mr. II. Moorej Officiating Deputy Conservator, 4th grade, to his 
substantive appointment of Assistant Conservator, let grade. 

No. 30G6. — Consequent on the return from furlough of Mr. J. 
AIcKee, Deputy Conservator, 3rd grade, the following reversions 
are ordered, with effect from the 81 st October, 1867 : — 

Mr. L. A. W. Rindf Officiating Deputy Conservator, 8rd grade, 
in Berar, to liis substautive appointment of Deputy Conservator, 
4th grade. 

Mr, \V. King^ Officiating Deputy Conservator, 4th grade, to his 
substantive appointment of Assistant Conservator, Ist grade. 

No. 3349. — The 14th June^ 1888 . — With reference to the Notifica- 
tion of the Coveriiment of India, Revenue and Agricultural De- 
partment, No. 440F. of the 27th April, 1888, Mr. M. S, Fowter^ 
Assistant Conservator of Forests, on his transfer to Bengal, was 
relieved of his duties in these Provinces on the afternoon of the 
20th March, 1888. 

Mr. A. E. Lowrief Assistant Conservator of Forests, on his 
transfer from Ajmere to the Central Provinces, reported bis 
arrival at Nagpur on the forenoon of the 2Srd March, 1888. 

Mr. A E. Lowrie is posted to the Raipur district. 

No. 8852. — Privilege leave for three mouths, under Sections 74 
and 188 of the Civil Leave Code, is granted to Mr. E. Dobbs, 
Officiating Deputy Conservator of Forests, Beoni, with efiect from 
the 6th July next, or the subsequent date on which he may avail 
himself of it. 

No. 8504 . — Captain C. W. Losack, Deputy Conservator of For- 
ests, availed himself, on the afternoon of the 12th May, 1888, of 
the privilege leave granted to him by Notification No. 2687, dated 
9lh idem. 

8.— Bvbma Gazette — 

No. 48.— R8th May, IBBB.^Mr. John Nisbet, Deputy Oon- 
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BorvRtor of PorestB io Lower BurnoB, reported hia relom at 
Calcutta, on the afternoon of the Sist January, 1888, from the 
furlough granted to him in British Burma Ileveiuio Department 
Kolifiuation No, 66 (Forests), dated the llih December, 1885. 

No. 49. — On bis return from furlough Mr. John Atsbet, Deputy 
Conservator of Forests in Lower Burma, was posted to the charge 
of the Toungoo Forest Division. 

JIfr, Nisbet assumed charge of that Division from Mr. F, W, 
Thellusson, on the 9th February, 1888, after noon. 

No. 50. — The following alteration of rank is made, with effect from 
the 10th February, 1888, consequent on the return of Mr. John 
Nibhety Deputy Conservator of Forests, Iroiii furlough : — 

Mr, II, b. Wardy Deputy Conservator of Forests, 4th (officiating 
8rd) grade, to revert to his substantive rank. 

No, 51. — Mr, IJ. B. IFar^/, Deputy Conservator of Forests, 4th 
grade, in Lower Burma, was promoted to (»llieiatu as Deputy Con- 
Bervstor, 8rd grade, with cfluct fiom the ITih hebruuiy, 1888, 
during the absence on leave of Mr. F, W. Thellussony Deputy 
Conservator of Forests, or until further orders. 

No 8. — The 29th Maijy 18S8. — Mr, O, Q. Corbetty Assistant Con- 
servator of Forests, assumed charge of his duties as Assistant 
Conservator attached to the Tharrawaddy Forest Division on the 
forenoon of the 19th insiant. 

No. 148. — The 7th Juncy 1888. — At a departmental examination 
held at Rangoon on the 4th and 5th June, 1888, the following 
officers passed in Burmese : — 

" Higher Standard. 

Mr. Ct H. IloharUlIampdeny Assistant Conservator of Forests, 
Lower Standard. 

Mr. G. Q. Corbetty Assistant Conservator of Forests, — with 
credit. 

Mr. H, Jackeoriy Assistant Conservator of Forests, — with great 
credit. 

9. — Assam Gazette— 

Nil. 

10. — Mysore Gazette— 

No. 403. — The 19th June, 1888. — The following rule, approved by 
tile Government of His Highness the Maharaja, is published for 
general information : — 

In the Malnad where wild animals taking shelter in any Govem- 
luent jungle quite close to gardens and paddy fields cause damage 
to crops, the Deputy Commissioner may, on the complaint of the 
ryot or ryots concerned, an after due enquiry into the complaint 
and as regards the description and number of valuable trees stand- 
ing, grant a license or licenses in the form annexed empowering such 
ryot or ryots to clear jungle within 100 yards or such distance as 
the Deputy Commissioner may in his discretion consider necessary 
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Recording to circnmitanoeB, from bis or their gardens or paddj 
fields to prevent the dtmage complained of. Provided tha/t. in so 
clearing) trees of reserved classes shall not be cut except their 
lower branches calculated to afiford shelter to wild animals. All 
trees capable of yielding timber felled on the authority oi the license 
shall bo delivered to the Forest Officer demanding the same. 

2. The license granted under the foregoing rule shall be deemed to 
have been granted under Section 26 of the Forest Rules, and any 
license holder acting against any of the terms of the license, shall 
be liable to punishment under Section 40 of the said rules. 


Name and Residence 
of the Applicant. 

Name of the Jangle 
intended for clearing. 

Nnmber of reserved 
trees standing on the 
land to be cleared. 

Number and descrip- 
tion of unreserved 
trees capable of yield- 
ing timber to be 
delivered up to the 
Forest Department. 

Limit of time 
for clearing. 

Special conditions if 
anv as regards the 
protection of the 
Jungle. 

To arhoiD license to 
be returned and the 
date of return. 



i 


1 

j 



11.— Bbrab Gazette— 


No, 101.— r/iS 5/A 3/r. G, //. appointed 

to be a Sub- Assistant Conservator of Forests in the Hyderabad 
Assigned Districts, having reported his arrival, is posted as Dis- 
trict Forest Officer, Buldana. He assumed charge of his duties 
oil the I9th April, 1868, 

Mr, BobuI Kharit Sub- Assistant Conservator, is, on making over 
charge of the Buldana Forest Division to Mr, WittenbakoTt 
transferred to Amraoti and posted as District Forest Officer of 
the Amraoti District. 
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Gazette of India— 

JVIt). 744. — The 18th Juli/, 18S8. — ConpP(jiient on tho rctnrn from 
privilege leave of Mr. W. IT. liainohiit^ Sujicnn tend cut of Forest 
fcjurveys, Mr, E. F, LitchfieUl^ Oiliciating Snpei intonclcnfc of For- 
est Surveys, reverted to bis appoinlnient of Olbcinting Deputy 
Conservator, 3rd grade, North- Western Proviuees and Ondb, at- 
tached to the Imperial Forest (Survey Dranch, with effect from the 
5th July, 1888. 

No, 785 — The 27th July^ ■— Consequent on the return from 

privilege leave of Lieutenant- Colonil J , C. Dovdon^ m.s.c., Conser- 
vator of Forests, Ist grade, Control Provinces, the following 
reversions will lake place, with effect from the 2jth Juno, 1888:— 
Lieutenant -Colonel F. Bmlei,^ u.e., Officiating Conservator, 1st 
grade, Punjab, to Cons<“rvntor, 2nd grade. 

Mr, K, P. Popertf Officiating Conservator, 2nd grade, Pegu 
Circle, Burma, to Conneivator, 3id grade. 

Mr, E. P. JJansei/j Officiating Coiihcrvator, 3rd grade, Central 
Provinces, to Deputy Conservator, 4th grade, North-Western 
Provinces and Oudh. 

No, 790. — In continuation of tho Notification of this Department 
No. 785-F., dated the 27th instant, it is hereby notified that Mr, 
E, P, Danttee/^ Deputy Conseivator of tho 4tli grade, North- 
Western Prov luces and Oudh, is nj)pointed to he Assistant In- 
spector- General of Fcjrests, and Pupeniitendeiit of Working Plans, 
with effect from the 25th June, 1888, and until further orders. 

2. — Madbab Gazette— 

No, 171.— 7’As 22nd June, lS88,^Mr, W, Carroll, Rub- Assistant 
Conservator of Forests, to act as District Forest t)ffi(‘or, Bcllarj, 
during the absence of jlfr. Sweet on leave, or until further orders. 

Eo, 177. The following reversions and piomotions arc ordered;- 

Mr, J, IL B. Brougham, Acting Deputy Conservator, 4tli grade, 
is promoted to Deputy Conservator, 4th grade, with effect from 
2lBt December, 1887. 

Mr, 0, Homfray, Acting Assistant Conservator, Ist grade, is 
promoted to Assistant Conservator, let grade, with effect from 
21st December, 1887. 

Mr, C. E, Braeier, Assistant Conservator, Ist grade, ig promoted 
to Acting Deputy Conservator, 4th grade, with effect from 2 lit 
December, 1887. 

Mr, C, E, Braeier, Acting Deputy Conservator, 4th grade, to 
revert to Assistant Conservator, Ist grade, with effect from 80th 
January, 1888. 
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Mr, A, W, Lfuhington, AsBistant OonserFator, let grade, is pro- 
moted to Acting Deputy Ck>nBervator, 4th grade, wi^ effect from 
80th January, 1888. 

Mr, F, A, Lodgej AssiBtant Oonserrator, 2nd grade, is promoted 
to Acting Assistant ConserTator, Ist grade, witli effect from 
80th January, 1888. 

Mr, E, D, M, Iloopery Acting Deputy Conservator, 2nd grade, 
is promoted to Acting Deputy Conservator, let grade, with 
effect from 20th April, 1888. 

Mr, B, W, Morgan^ Deputy Conservator, 3rd grade, is promoted 
to Acting Deputy Conservator, 2nd grade, with effect from 
20th April, 1888. 

Mr, H, J, A, Porter^ Acting Deputy Conservator, 4th grade, is 
promoted to Acting Deputy Conservator, 3rd grade, with effect 
from 20th April, 1888. 

Mr. C, E, Brasiert Assistant Conservator, let grade, is promo- 
ted to Acting Deputy Conservator, 4th grade, with effect from 
20th April, 1888. 

Mr. A. W, Luakingtorif Deputy Conservator, 4th grade, is pro- 
moted to Acting Deputy Conservator, 8rd grade, with effect from 
6th May, 1888. 

jiff. 0, Hom/raUf Assistant Conservator, 1st grade, is promoted 
to Acting Deputy Conservator, 4th grade, with effect from 6th 
May, 1888. 

No, nZ.’^The 86th June^ 1888.^Mr. 77. T, D. Sweety Assistant 
Conservator of Forests, 2nd grade, and Acting District Forest 
Officer, Bellary, furlough on medical certiheato for six months, 
under Section 50 of the Civil Leave Code, Sixth Edition, in com- 
mutation of the privilege leave for three months already granted 
to him, vide Notification at page 74 of the Fort St, George Gazette^ 
dated 31st January, 1888. 

The 4th July,1888.’~^Mr,II.H. Ward^ Acting Bub- Arslstant Con- 
servator of Forests, will, on being relieved by Mr. Carroll of the 
charge of the District Forest office, Bellary, proceed to Nandyal and 
report himself to the District Forest Officer, Kurnool, for orders. 

The Blst July, 1888 . — V. C. Doraiawami Pillai, Forest Ranger, 
5th grade. North Arcot, is granted leave on medical certificate 
under Section 128 of the Civil Leave Code for two months from 
10th May, 1888. 

A, O. Theruvongadaawami Moodalyar, Forester, North Arcot, to 
act as Forest Ranger, 5th grade, during the absence of Dorai- 
owami Pillai on leave, or until further orders. 

8.— Bombay Gazette — 

No, 4521.*77ie 9th July^ 1888,’^Mr, T, B, Fry^ Acting Deputy 
Conservator of Forests, 2nd grade, is allowed privilege leave of 
absence for three months from the 7th August, 1888, or from such 
subsequent date as he may avail himself thereof. 

No. 4585.— His Excellency the Governor in Council is pleased to 
apj^int Mr. R, (Z Wrovghton to act as Working Plans Division- 
al Forest Officer, in addition to his other duties, during the absence 
of Mr, T, B, Fry, or till further orders. 
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ThBl2UiJHly^ 1 R, H, Madan^ l.o.i., Acting ABiiitant 

CoDBcrTator of Forests, and Ganesh Sakharam Hingt respscti?elj 
delivered over and received charge of the A Sub- Divisional Forest 
office, South Thana, on the 7th July, 1888, after office honrs, as 
directed in Government Resolution No. 4462, dated Ctb July, 1888, 
in the Revenue Department. ’ 

The 14th July ^ 1888,—- MeaarB, H. W, Keye^ Acting Deputy Con- 
servator of Forests, and R, U. 3fadau, l.c.e., Acting Assistant 
Conservator of Forests, respectively delivered over aud received 
charge of the Divisional Forest office. Punch Mahals, on the 9th 
instant, before office hours. 

The 16th July^ 1888. — Messrs, S, Hornidge, a.m.i.o.b., Acting 4th 
grade, Deputy Conservator of Forests, and W. G. Clubby^ Acting 
8rd grade Assistant Conservator of Forests, respectively delivered 
over and received charge of the Divisional Forest office, Ahmed- 
nagar, on the 12th July, 1888, before office hours. 

The 17th Juh/^ 1888, — Messrs, W, Q, Clubby^ Acting Assistant Con- 
servator of Forests, 3rd grade, and W, Q. Betham^ Deputy Con- 
servator of Forests, 2nd grade, respectively delivered over and 
received charge of the Divisional Forest office, Kasik, on the 10th 
July, 1888, before office hours. 

4.— Calcutta Gazette — 

The 18th July^ 7888.— Tlie following temporary promotions are 
made during the absence of Mr. JR. H, M. Ellis^ Deputy Conser- 
vator of Forests, 2nd grade, on three months’ privilege leave, with 
effect from 30th June, 1888, or until further orders ; — 

Mr. O. A. Richardson^ Deputy Conservator of Forests, 8rd grade, 
to officiate in the 2ud grade. 

Mr, R. L, Heinigy Assistant Conservator of Forests, Ist grade, 
and Officiating Deputy Conservator of Forests, 4th grade, to 
officiate in the 3rd grade of Deputy Conservators of Forests. 

6. — Norih-Westbre PaoviNOBS and Oudh Gazette — 

No. Conservatorof Forests, Central Circle, 

furlough on medical certificate for six months in India, in ezteu- 
Bion of the furlough granted in this Department Notification No. 

i T h B^F T a ’ ** ** 

— 7 ^-; Th$ lOth July, 1888.— Mr. A. O. Bobart-Hampdtn, 

ll-45oA-Z ^ L T\j. 

Officiating Deputy Conservator of Forests, m charge of Dehra DOn 
and Saharanpur Divisions, privilege leave for three months, with 
effect from the 17th July, 1888, or subsequent date. 

No, ^ Smythies, Deputy Conservator of Forests, 

II-466A-6 r *1. 

4th grade, on return from privilege leave, to the charge of the 

Dehra Ddn Division. 

No, J/r. L, Mercer, ABsistant ConBervator of Forests, 

to the charge of the Saharanpur Division during the absence on 
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priyilege leave of Mr, A, O, Hobart-Eampden, or until further 
orders. 

No, il/r. F, B, Bryant^ Deputy Conservator of Forests, 

Oarhwal Division, is placed, as a temporary arrangement, in charge 
of the Ganges Division, in addition to his own duties, with effect 
from the date on which Mr, A. F, Broun, Deputy Conservator of 
Forests, Ganges Division, makes over charge. 

0007 

No, i The services of Mr, A, F. 

Broun, Officiating Deputy Conservator of Forests, in charge of 
Ganges Division, are temporarily placed at the disposal of the 
Government of India, bevenue and Agricultural Department, with 
effect from the< afternoon of the 19th July, 1888. 

6. — Punjab Gazette.^ 

No, 191. — The 6th July, Jl/r. C, F, Elliott, Deputy Con- 

servator of Forests, has been granted privilege leave for two months 
and twenty-eight days under bections 71 to 74 of the Civil Leave 
Code. 

No. 844.— TAe 9ih July, 1888. — With reference to Punjab Oatette 
Notification No. 299, dated 7th June, 1888, 3/r. E. S. Carr, As- 
sistant Conservator of Forests, reported Ids departure from India 
(Karachi) on the forenoon of the 25th ot May, 1888. 

No, 851.— 7746 11th July, 1888 — The Hon’blo the Lieutenant-Gov- 
ernor is pleased to appoint Mr, 0, JS, Hart, Assistant Conserva- 
tor of Forests, 3rd grade, to be an Assistant Conservator of For- 
ests of the 2nd grade with effect from the 2Gth of Juno, 1888. 

No, 852. — With reference to Punjab Gazette Notification No. 351 
of this date, the Hon’ble the ] lentennnt- Governor is pleased to 
appoint Mr, Q, S, Hart, Assistant Conservator of Forests, 2ud 
grade, to officiate as Assistuiii Conservator of Forests, Ist grade, 
with effect from 26th June, 1888. 

No, 865, — The 24th ,^uly, 1888. — With reference to Punjab Gov- 
ernment Notification No. 465, dated 16th December, 1887, the 
Hon’blo the Lieutenant-Governor is pleased to direct that the 
confirmation of Munshi Fazl Din in his appointment as Sub- As- 
sistant Conservator of Forests shall have efi’ect from the 24th 
March, 1887, instead of from the 5th August, 1887. 

No. 867. — With reference to Punjab Gazette Notification No. 318, 
dated 20th June, 1888, the Hoidblo the Lieutenant-Governor is 
pleased to direct that the appointment of Forest Hanger Hira Stngh 
to be a Sub- Assistant Conservator of Forests shall bo a proba- 
tionary one, and shall have effect from the 20th June, 1888. 

7. — Central Provinces Gazette— 

Nil. 

8. — Burma Gazette — 

No, The 20th June, 1888, ^Mr. T, H, ApUn, Deputy Conser- 
vator of Forests, 8rd grade, availed himself of the furlough grant- 
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ed to him in Notification No. 18P., dated the 9th Pebrnarr, 1888, 
on tho loth February, 1888. ’ 

■*Ri’ 5^;“: This department Notification No. 
51, dated the 28th May, 1888, is hereby cancelled. 

No, 88.-— Consequent on tho departure on furlough o*'* Mr T IT 
ApUn, Deputy Conseryator of Forests, .3rd grade, Mr. U, B. Ward 
Deputy Conservator, 4 th grade, is appoinled to offieiatc as Deputy 
Conservator. 3rd grade, with eft'ect from the lotli February. 1888. 
and until further orders. 


No, 89.— iVr. A. Deputy Conservator of Forcst.s, 1th grade 

was appointed to officiate as Deputy Ctuisirvalor, .3rd grade, uith 
effect from the 17th February, dating tho absence on privi- 

lege leave of Mr, F, W, Thel/usfian, or until furtlier ordors. 

No, 90.— Tho following alteration of rank is made, with effect from 
the 14th May, 1888, consequent on tho return of Mr, F, W. 
Thellusson from privilege leave : — 

Mr, A, Weston, Deputy Conservator of Forests, 4th (officiating 
3rd) grade, to revert to his substantive rank. 

No. dl.’-^The 19th July, 7588.— With effect from tho 4th June, 
J 888, the following promotions are ordered 
Mr, C, II, Ilohart-Jlumpdcn, Assistant Conservator of Forests, 
2nd grade, in Lower, Burma, to be an Ashistant Conservator of 
Forests, 1st grade, and to officiate as Deputy Conservator of 
Forests, 4th grade. 

Mr, G. Q, Corbett, Assistant Conservator of Forests, 3rd grade, 
in Lower Burma, to be an Assistant Conservator of Forests, 
2nd grade. 

Mr, H, Jackson, Assistant Conservator of Forests, 3rd grade, 
in Lower Burma, to be an Assistant Conservator of Forests, 
2Qd grade. 


9. — Assam Gazette — 


No, 185.— 77ie 18th June, 1888. — Privilege leave of absence for 
three months, under Section 71 to 74, Chapter V. of the Civil 
Leave Code, is granted to ilir. F. S. Barker, Officiating Deputy 
Conservator of Forests, with effect from the bih July, 1888, or 
the subsequent date on which he may avail liimself of it. 

No. 186.— 5a^iu Sri Gopal Banerji, Forest Bangor, is placed in 
charge of tho Sibsagar Forest Division during tho absence on leave 
of Mr, F, S, Barker, 

No. 24. — The 28th June, 1888. — The following rule has been made 
by the Chief Commissioner, with the previous sanction of the Gov- 
ernor-General in Council, in exercise of the powers conferred by 
Section 41 of Act VII. of 1878 (the Indian Forest Act), in sub- 
stitation for Rule IV. of tho Bhutan Timber Rules, published as 
Notification No. 19, dated the lOtb August, 1880, and No. 6, dated 
tho 22nd February, 1884, which is hereby cancelled :— 

IV. The District Forest Officer or other Forest Officer authorised 
in that behalf, shall, if requested to do so by the person in charge 
of timber so brought down, grant a pass for the same in such 
form as the Chief Commissioner may from time to time prcF ;rihe. 
The following fees shall be charged for each such pass 
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For each log not exceeding 8 feet in girth, ... i 

n ,1 exceeding 8 feet in girth and for each boat or 
dag-ont, i.. ... ... ... ... 8 

No person shall remove any timber from any place at which the same 
has been stopped under Sule III. nntil a pass has been granted as 
prescribed in this rule. 

No. 221,— 7’Ae 19th Juhj^ 1888, — Consequent on the return of Mr. 
0, Mann^ Conservator of Forests, from the privilege leave granted 
in Government of India Notification No. 559 F., dated the 24th 
June, 1887, the following officers reverted to the grades specified 
against their names with effect from the 18th September, 1867 

Mr, A. J. Mein, Officiating Deputy Conservator, 2nd grade, to 
Deputy Conservator, 3rd grade. 

Mr, C. G. D, Fordyce, Officiating Deputy Conservator, 3rd 
grade, to Officiating Deputy Conservator, 4th grade. 

Mr, D, P, Copeland, Officiating Deputy Conservator, 4th grade, 
to Assistant Conservatori 1st grade. 

10. ^Mysobe Gazette— 

Nil, 

11. — Debar Gazette— 

Nd, 
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1.— Gazette of India — 


*No, 257.— T;^ 39th February, mS.^Mr. C. L. Toussaini, Sob- 
Assistant Conservator of Forests, whose services have been placed 
by the Government of Madras, in Notification No. 51), dated the 
20th instant, at the disposal of the Government of India, is posted 
to Upper Burma as an Assistant Conservator of the Srd grade, 
with efibet from the date on which he reports himself for duty to 
the Conservator of Forests, Upper Burma. 

272.— T/ifl 3nd March, 1888, — The undermentioned officers, 
who have been appointed by Her Majesty’s Secretary of State for 
India to the Forest Department of India, are appointed to be As- 
sistant Conservators of Forests of the Srd grade, with effect from 
the dates specified opposite their names, and are posted to the 
Provinces noted below : — 

Mr, C, 0, Bengal,— 7th January, 1888. 

Mr, 0, S. Hart, — Punjab, — 27th December, 1887. 

Mr, M, North-Western Provinces and Oudh,— 27th De- 

cember, 1887. 

^No, 370.— r/te SSrd March, 7556).— ConsMuent on the grant of 
furlough to Mr, J, C, McDoncll, Deputy Conservator of Forests, 
let grade, Punjab, Mr, W, Q, Allan, Deputy Conservator, 2nd 
grade, North-Western Provinces and Oudh, is appointed to offi- 
ciate in the let grade of Deputy Conservators, with effect from 
the date on which Mr, McDonell avails himself of the leave in 
question and until further orders. 

iVo. 812.— 77w Srd August, 7555. — Mr, A, F, Brovn, officiating 
Deputy Conservator of Forests, 4th grade, North-Western Pro- 
vinces and Oudh, whose services have been temporarily placed at 
the disposal of the Government of India by the Government of 
the North-Western Provinces and Oudh in Notification No. 
2927-11-800-17, dated the 24th ultimo, is deputed to Upper 
Burma as a Deputy Conservator of the Srd grade (temporary 
rank), with effect from the date on which he reports himself for 
duty to the Conservator of Forests, Upper Burma. 

Ko, 815. — Mr, C. F, Elliott, Deputy Conservator of Forests, 2nd 
grade, Punjab, is appointed to officiate in the 1st grade of Deputy 
Conservatore during the absence on privilege leave for two months 
and fifteen days of Captain C. W, Loiack, Deputy Conservator, 
Ist grade, Central Provinces, with effect from the 13th May, 1888. 


Notifications aocidentsUy omitted in previoos issnei.— [fin.] 
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2. — Madras Gazette — 

Northern Circh. 

The SI St Juli/y 1888.'^Mr. T. M. Nallasawmi Naidn^ Forest 
Hanger, Ist grade, and Acting District Forest Officer, Nilgiri Dis- 
trict, is promoted to the 2nd grade of ISub- Assistant Conservators, 
with effect from the 14th July, 1888. 

Jhe 9tk August^ 1888 — Mr. M. Cailanan, Forest Ranger, 5th 
grade, Cuddapah Distiict, having passed the Langnage Test pre- 
scribed in para. 54 of the Forest Department Code, is confirmed 
in Lis appointment with eHeci from 1st August, 1888. 

Southern Circle, 

The 4th August^ 1888. — Mr, M, S, Noronka, Forest Ranger, hth 
grade, South Canara, privilege leave for one month from 25th July, 
1888, under Section 138 of the Civil Leave Code. 

The 11th Augusty 1888. — The undermentioned officers of this circle 
Lave obtained Forest Rangers* certificates at the Imperial Forest 
School, Dehra Dun 
Mr, James 2'app, 

P, Surappier, 

Mr, Tapp obtained prizes for the following subjects 

Rb. 

1. Forest Zoology, ... ... ... 15 

2, riiysios, ... ... ... ... 15 

8. Forest works, ... ... ... ... 15 

4. Vegetable Morphology and Physiology, ... 25 

5. Surveying, ... ... ... ... 20 

Mr. J, Tappj Forester, returned from Forest School, to bo Poor- 
est Ranger, 5th grade, with effect from Ist August, 1888. 

Mr. J. Tappy Purest Ranger, 5th grade, to South Arcot. 

Mr, C. J. Wouterssj Probationary Sub- Assistant Conservator, to 
Salem District. 

N, Subbier, Forest Ranger, .3id grade, Salem District, leave for 
six months on medical certificate, under Section 128 of the Civil 
Leave Code. 

The 18th August, 1888.—M.ll.Ry, V, S, Qurunnda Pillai, Sub- 
Assistant Conservator, 2ad grade, from the South Arcot to North 
Coimbatore Division. 

3. — Bombay Gazette — 


Northern Circle, 

The 8th August, 1888. — Messrs, W, Q, Clabby, Acting Assistant 
Conservator of Forests, .3rd grade, and 11. Mamwaring, Acting 
2nd grade Deputy Conservator of Forests, respectively delivered 
over and received charge of the Divisional Forest office, Ahmed- 
nagar, on the 8rd August, 1 888, before office hours. 

The 11th August, 1888. ’-^Messrs. T, B, Fry, Acting 2nd grade 
Deputy Conservator of Forests, and R, C, Wroughton, Acting 
1st grade Deputy Conservator of Forests, respectively delivered 
over and received charge of the Divisional Forest office. Working 
Plans, Northern Circle, on the 6th August, 1888, after noon. 
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4.— Calodtta Gazette^ 

The 8th August^ 1888, — The lollowin;]^ is piiblibhocl for general 
information in snpernession of tlie notification, dated tlio 7th tfune, 
1888, piiblibhed in the Calcutta Gazette of the 12th idem 
W itli the previous sanction of the Govemor-tieneral iii Council, the 
Lieutenant-Governor is jdeased to proniul^'dte tlio following nilcH, 
under Section 31 {j)oi Act VJl. of 1878 (the Indian Korest Act), 
regarding hunting, shooting, and setting snares and traps, which 
are applicable to all areas in the Lower J’rovinces of Jimgal that 
have been, or may hereafter be, declared protected forests under 
the said Act : — 

J . No person shall in such protected forest, unless it bo necessary 
in defence of the life or limb of himself or sonio other, kill or 
wound any elephant, or catch or attempt to catch elcjihants. 

2. No person shall in such protected forest set snares or traps. 

3. Nothing in the above rules shall be deemed to prohibit any 
act done with the permission in u riling of the (Jonservntor of 
b'orests or of the Local Government. 

4. Between the Ist April and the 30th September, both days 
inclusive, in each year, the killing of the following animals and 
birds is prohibited : — 

Dccr and antelope. Hill and sand grouse. 

Hare. 1‘eafowl. 

l^heasant. Floiiean. 

Partridge. Jungle fowl. 

Also spur fowl, all ducks tliat breed in the country, grey duck, 
comb duck, pink-headed duck, large and bmall whistling toal, 
and cotton teal. 

The 17th A^igust, 1888,— Mr. J, C. Mendes, Sub-Assistant Con- 
servator of Forests, is posted to the charge of the IVesta Hub- 
divibion of the Uarjecling Division on evjiiry of the three luouthb* 
privilege leave granted lu tho notification of Cth June, 1888. 

5, — North-Western Provinces and Oddu Gazette— 

JVb. The 15th August, 7858.— With effect from the 19ih 

ll-SCA^d"! ^ ^ y 

March, 1888, the date on which the privilege leave of Mr, E. P . 
Dansey, Officiating Deputy Conservator of Forests, 3rd grade, 
expired — 

Mr, E. F. Litchfield, Officiating Deputy Conservator of Forests, 
Srd grade, to officiate as Deputy Conservator of Forests, 4th 
grade ; 

Mr, A. Campbell, Officiating Deputy Conservator of Forests, 4th 
grade, to officiate as Assistant Conservator of Forests, 1st 
grade. 

1 ^ 0 , With effect from the 29th March, 1888, the dale 

II-8t>A-3 2 A. 1 f 

on which Mr, E, P, Dansey, Officiating Deputy Conservator of 
Forests, Srd grade, was appointed to officiate as Conservator of 
Forests, Central ProviuccE— 
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Mr. E, F, Litchfield, Officiating Deputy Conserrator of Forests, 
4th grade, to officiate as Deputy ConserTator of Forests, 3rd 
grade ; 

Mr, A. Campbell, Officiating Assistant Conservator of Forests, 
let grade, to officiate as Deputy Conseryator of Forests, 4ih 
grade. 

No, 1 ^ With effect from the 5th April, 1888, the date on 

which Mr. E. F, Litchfield, Officiating Deputy Conservator of 
Forests, Srd grade, was appointed to officiate as Superintendent 
of Forest Surveys, vice Mr, W. H, Reynolds, on privilege leave — 
Mr, A, F, Broun, Officiating Deputy Conservator of Forests, 
4th grade, to officiate as Deputy Conservator of Forests, 3rd 
grade; 

Mr, B, A, Rehech, Officiating Assistant Conservator of Forests, 
1st grade, to officiate as Deputy Conservator of Forests, 4th 
grade ; 

JVo. ■ — With effect from the Ist June, 1888, the date on 

which Mr. A, Smythies reverted to his substantive appointment 
as Deputy Conservator, 4th grade — 

Mr, A, Smythies, Deputy Conservator of Forests, 4th grade, 
to officiate as Deputy Conservator of Forcstc, 3rd grade ; 

Ml, A, F, Broun, Officiating Deputy Conservator of Forests, 
Srd grade, to officiate as Deputy Conservator of Forests, 4th 
grade; 

Mr, B, A, Rehsch, Officiating Deputy Conservator of Forests, 
4th grade, to officiate as Assistant Conservator of Forests, Ist 
grade. 

TIT'J 

A iT r * — With effect from the Cth June, 1888, the date on 

which Mr. A. Smythies, Officiating Deputy Conservator of Forests, 
Srd grade, proceeded on privilege leave — 

Mr, A, F, Broun, Officiating Deputy Conservator of Forests, 4th 
grade, to officiate as Deputy Conservator of Forests, 3rd grade ; 
Mr, B. A, Rebsch, Officiating Assistant Conservator of Forests, 
Ist grade, to officiate as Deputy Conservator of Forests, 4tli 
grade. 

qi7/» 

ITsca'-Pg* — J une, 1888, the date 
on which Mr, E. P, Dansey took charge of the office of Assistant 
Inspector-General of Forests and Superintendent, Working Plans — 
Mr, A, F, Broun, Officiating Deputy Conservator of Forests, 3rd 
grade, to officiate as Deputy Conservator of Forests, 4th 
grade ; 

Mr, B. A, Rebsch, Officiating Deputy Conservator of Forests, 
4th grade, to officiate as Assistant Conservator of Forests, Ist 
grade. 

3177 

No, XI 86 A effect from the 29th June, 1888, the date on 

which Mr, A, Smythies, Officiating Deputy Conservator of Forests, 
Srd grade, returned from privilege leaver 
3£r. W, Hearle, Officiating Deputy Conservator of Forests, Srd 
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grade, to revert to his snbstantive appointment as Depnty Con- 
eervator of Forests, 4th grade ; 

Mr. A, Oamphell, Officiating Depnty Conservator of Forests, 4th 
grade, to officiate as Assistant Conservator of Forests, Isi 
grade. 

^SS8.—lUr. M. II. Clifford, As- 

sistant Conservator of Forests, Ist grade, exlraordinary leave 
without allowances for one year, in extension ot the six months’ 
special leave on urgent private affairs granted to him by this De- 
partment Notification No. 4510, dated the 10th October, 1887. 

320fi ^ 

No. 117407 ^ • — 22nd August,! 888. -^Mr. S. E. Wilmot, Depnty 
Conservator of Forests, 4th grade, who has reported his return 
from furlough, to the charge of the GarhwAl Forest Division. 

qoni 

No. 22nd August, 1888. — With eft'ect from the 6th 

July, 1888, the date on which Mr. Litchfield made over charge of 
the office of Superintendent <rf Forest Surveys to Mr. W. H. 
Reynolds on the latter officer’s return from leave — 

Mr. K. F. Litchfield, Assistant Conservator of Forests, Ist grade, 
to officiate as Deputy Conservator of Forests, 4th grade ; 

Mr. A. G. Hobart-Hampden, Officiating Deputy Conservator of 
Forests, 4th grade, to officiate as Assistant Conservator of For- 
ests, 1st grade. 

No. — 'Vliili effect from the 20lh July, 1888, the date on 

which Mr. A. F. Broun, Officiating Deputy Conservator of For- 
ests, 4th grade, proceeded to Burma— 

Mr. A. G. Jlohart-IIavipden, Officiating Assistant Conservator 
of Forests, 1st grade, to officiate as Deputy Conservator of For- 
ests, 4th grade. 

No. r. „ —With effect from the 2lBt July, 1888, the date on 

11 -oD A •4-0 

which Mr. A. G. Hobart- Hampden, Officiating Deputy Conserva- 
tor of Forests, 4th grade, proceeded on three months’ privilege 
leave— , 

Mr. A. Campbell, Officiating Assistant Conservator of Forests, 
Ist grade, to officiate as Deputy Conservator of Forests, 4th 
grade. 

6. — Punjab Gazette— 

No. ^11.— The 21th July, 78^5.— Consequent on the return of Mr. 
W. H. Reynolds, Superintendent, Forest Surveys, from the leave 
granted him in Government of India Notification No. 545 P., dated 
7th June, 1888, the following reversions to take place with effect 
from the 6th July, 1888;— 

Mr. E. Forrest to Deputy Conservator, 3rd grade ; 

Mr. L. Q. Smith, to Deputy Consprvalor, 4th grade; 

Mr. R. J. P. Finder, to Officiating Assistant Conservator, Ist 
grade. _ ^ 

No. 380.— 3rd Avgust, 1888.^Mr. C. F. Elliott, Depnty Con- 
servator of Forests, and Mr, Q. S, Hart, Assistant Conservator of 
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ForestB) respeetively made orer and assumed charge of the Mool- 
tan Forests Division on the afternoon of the 19th of July, 1888, 
on the departure of the former on tho privilege leaye granted to 
him by Punjab Qovtrnmtni Gazette Notification No. 191 6., dated 
the 6th of July, 1888. 

No, 883.— Consequent on tho departure of Mr. C. F. Elliott on 
thp leave granted to him in Punjab Government Notification No. 
191 S., dated 6th July, 1888, the following temporary promotions 
to take place with effect from the 20th July, 1888 

Mr, K, Forrest to act as Deputy Conservator, 2nd grade ; 

Mr. L. 0, Smith to act as Deputy Conservator, Srd grade ; 

Mr, R, J. P, Pinder to act as Deputy Conservator, 4th grade. 

No. 893. — The 13th Augustf 1838, — Tho Hon^ble tho Lieutenant- 
Governor is pleased to appoint Forest Ranger Jowdla Prasad to 
officiate os Rub- Assistant Conservator of Forests, vice Mr, C, F. 
RossiteTf with effect from Ist April, 1888, and until further orders. 

No, 896. — The 14th August^ 1888. — Mr. L. G, Smithy Deputy 
Conservator of Forests, has been granted three months* privilege 
leave of absence, under Section l.‘}8 of the Civil Leave Code, with 
effect from the date of the return to duty of Mr, W. E, D'Arcy^ 
Deputy Conservator of Forests. 

No, 401. — The 17th August^ 1888. — Mr, G. S. Bart, Assistant 
Conservator of Forests, passed by the Lower Standard the De- 
partmental Examination in Hindustani held at Lahore on the 26th 
of June, 1888. 

7. — Cbbtbal PaoviNCBB Gazette — 

No, 4469.— r/ic 31st July^ 1888. — Mr, A. E, LowriSy Assistant 
Conservator of Forests, is transierred from Raipur to the Seoni 
district. 

No, 4470.— Capfom C. W. Losacky Deputy Conservator of Forests, 
on special duty, reported his return, on tho forenoon of 19th July, 
1888, from the privilege leave granted to him by Notification No. 
2637 of 9th May. 1888. 

The unexpired portion of the privilege leave granted to Captain 
Losach, vit.y from 19th to 27tlf July, 1888, (botfi days inclusive,) 
is hereby cancelled. 

No. 4713. — The 9th Augusty 1888. — Tho undermentioned Forest 
Officer is declared to have passed the prescribed Departmental 
Examination, in the Vernacular noted below 

In Hindustani. By the Lower Standard, 

Mr. M, Muttannahy Sub-Assistant Conservator. 

No, 4084.-77*8 23rd Augusty 2535.— With reference to Notifica- 
tion No. 4470 of the 31st July, 1888, Mr. A, E, LowriSy Assist- 
ant Conservator of Forests, made over charge of his duties in the 
Raipnr district on tho forenoon of the 14th July, 1888. 

8. — Burma Gazette — 


No. 92 . — The 24th July, 2555.— J/r. H. SladCy Deputy Conservator 
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of Forests, made over, and A/r. 0, F, B, Bhchvcll, Assistant 
Conservator of Forests, 3rd grade, assumed, charge of the Chindwin 
Forest division on the afternoon of the 23rd June, 1888. 

9..AssAM Gazette— 

No* 2bO,^Thc 15th August^ Furlough for eighteen months, 

under Section 50, Chapter V. of the Civil Leave ('ode, is granted 
to Mr, C, 0, D. ForclycCf OfiSciating Deputy Consenator of For- 
ests, Lakhimpur, with effect from the 15tJl October, 18H8, or the 
subsequent date on which he may avail himself of it. 

No. 251.— A/r. J. T, Jellkoc^ Deputy Conservator of Porosis, Dar- 
rang Division, is transferred to the Lakhimpur Division. 

No. 252. — Mr. J, C. Kelhjy Sub-Assistant (Jonservaior of ForestR, 
is placed in charge of the Darrang Division on his return from 


10. — Mysore Gazette— 

Nil 

11. — Berab Gazette— 

No, lid,— -The 2nd August^ The revenue and criminal 

powers conferred on Mr, G. F. Prevost^ District Forest Officer, 
Ellichpur, in Residency Orders Notifications Nos, 210 and 220, 
dated 18th November, 1887, are withdrawn ai his own request. 




jy. ^XTRACTS FROM pFFICIAL pAZETTES. 


1.— Gazettb op India — 


NiL 

2. — Madras Gazette — 


Northern Circle. 

No. 241. — The ISih Avgust, 188B.--^Mr. C. Somers Smith, Assist- 
ant Conservator of Forests, 2nd grade, furlough foi one year 
with effect from the date on which he availed hiiiiKell of it, under 
Section f)2 of the Civil Leave Code, Sixth Edition. 

2'he IGih August, The following reversions in the staff of 

the Northern Forest Circle are ordered with effect from 4th July, 
1888, the date of Mr, WardHs relief at Bellary : — 

Mr. II. H. Ward, Acting Buh-Assistant Conservator, 2nd grade, 
to Ranger, Ist grade, Kurnool. 

Mr, 2\ G. A. Qaudoin, Acting Ranger, Isi grade, to Hanger, 2nd 
grade, Cuddapah, 

Mr. M. II, 'Tweedie, Acting Ranger, 2nd grade, to Ranger, Srd 
grade, Kistna. 

B. Guru Row, Acting Ranger, 5tb grade, to Forester, let grade, 
Cuddapah. 

No. 242. — The 24th Avgust, 1888. — Mr, J. S. Gamble, Conserva- 
tor of Forests, Northern Circle, has been granted by the Right 
Honorable the Secretary of State an extension of furlough for three 
months in addition to that already granted in the Fort St, George 
Gazette, dated 22nd March, 1887. 

Southern Circle, 

The 8th September, 1888. — The following officers have passed the 
Departmental Test in Code, Act and Rules only as prescribed by 
pai>d^ the Forest Code 

Mr. N. M, Rego, Acting Ranger, Srd grade, Chingleput. 

V. C. Doraiswavii Pillai, Ranger, 5th grade, on probation, North 
Arcot. 

T. Malaya Pillai, Ranger, 5th grade, on probation, Tinnevelly. 
Mr. A. F. X. Saldanha, Ranger, 6th grade, on probation. North 
Malabar. 

0. Naraina Sastri, Ranger, 5th grade, on probation. South Coim- 
batore. 

M, H, Kelly, Ranger, 5th grade, on probation, Madura. 

Mr. N, J. P. Gonsalves, Forester, 2Dd grade, South Ganara. 

Mr, A. J. VanHaefton, Ranger, 2nd grade. South Malabar Divi- 
sion, is granted one month's privilege leave under Section 188 
of the Civil Leave Code from date of availing himself of the 
same. 
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The following promotions and confirmations are made to haTe effect 
from 1st September, 1888 : — 

Mr» R, S. Bower, Acting Ranger, 4th grade, North Arcot Dis- 
trict, is confirmed in that grade. 

M. Jamhunadha Saeiri, Ranger, 5th grade, Madura District, to 
act in the 4th grade, (sub. pro tern,) 

V. C. Doraiewami Pillai, Ranger, 5th grade, (on probation,) 
North Arcot District, is confirmed in that grade. 

Mr, N, M. Rego, Ranger, 4th grade, (on probation,) is confirmed in 
that grade, but to continue to act in the 8rd grade, (sub. pro tern,) 

P. Surappaiytr, Forester, let grade, South Malabar Division, to 
be Ranger, 5th grade, (on probation up to Slst March 1889.) 

Mr, S. Solomon, Forester, Ist grade, Tinnevelly District, to act 
as Ranger, 5th grade, (sub. pro tern.) 

Mr, A, M. Clay, Forester, let grade. South Coimbatore Division, 
to act as Ranger, 5th grade, (sub. pro Um.,) and remain posted 
to the same Division. 

Mr, S, Solomon, Acting Ranger, 5th grade, from Tinnevelly Dis- 
trict to North Coimbatore Division. 

3. — Bombay Gazette — 


Northern Circle, 

The 12th September, ISfiS. — Meenrs. W. S, Ilcxtoyi, Deputy Con- 
servator of Forests, 1st grade, and U. Robertson, Assistant Col- 
lector, Surat, respectively delivered over and received charge of 
the office of the Divisional Forest officer, Surat, on the 4th Sep- 
tember, 1888, after office hours. 

4. — Calcutta Gazette — 

The 25th September, IS SS , — Mr. R. It. M. Ellis, Deputy Conser- 
vator of Forests, on rt^urn from the leave granted in the Noti- 
fication, dated tho 7th .lune, 1888, will be posted to the charge of 
the Sunderbuns Forest Division. 

Mr. W. M. Green, Deputy Conservator of Forests, on relief by 
Mr, Ellis, will bo posted to the charge of the Julpigoree Forest 
Division and of the Buxa Sub-division of that Division. 

Mr. E. E, Wylly, Sub-Assistaut Conservator of Forests, on 
relief by Mr, Green, will bo posted to the Sunderbuns Forest 
Division, to which Division he is attached for duty. 

Mr, E, E, Slane, Sub-Assistant Conservator of Forests, on pro- 
bation, is appointed to bo a Sub- Assistant Conservator of For- 
ests, 3rd grade, with effect from the 14th July, 1888. 

5. ^North-Western Provimoeb and Oddii Gazette — 

No. ^S^^—The 4th September, 75^^.— Under rule 6 of the Puranpur 
63*61 ■ 

Forest Rules, the Lieutenant-Governor of the North-Western 
Provinces and Chief Commissioner of Ondh, is pleased to declare 
that the felling of all tree-growth by right-holders is prohibited in 
certain ** restricted compartments of the Puranpur open forests. 
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Pilibhit Division, for 16 years from the 7th Anp^nst, 1886, aoless 
within that period the (loveniment should otherwise direct. 

II Septcniberj i(S<S5.— With efl'cet from the 

8th April, 1888, the date on which he joined at Ajmcre, Mr. J. E, 
Barretty Assistant Conservator of Forests, 2nd grade, to odiciute 
as Assistant Conservator of Forests, 1st grade. 

6. — Punjab Gazette— 


jVo. 431. — The 5th September, G. S. Hart, Assi'^tant 

Conservator of Forests, was slluched to the Lahore Forest Divi- 
sion from the forenoon of bth January, 1888. 

No. 475S . — The 8th September, 18f{8 . — Notilication No. 3.V2, dated 
the 11th of July, 1888, appointing Mr, Q, S, Hart, Assistant 
Conservator of Forests, 2nd grade, to ofliiciate us Assistant Con- 
servator of Forests, 1st grade, is hereby cancelled. 

No. 4Al-l.^^Thel8th September, JShS.^ Mr. li. J P. Pinder, Offi- 
ciating Deputy Conservator of Forests, ^th grade, ih granted leave 
on medical certificate for two montljH from the 4tli August, 1888. 
No. 441-2.— J/r. L. G. Smith, Deputy Conservator of Forests, 
Lahore Division, assumed charge of the Montgomery Forest Divi- 
sion on the forenoon of the 4th of August, 1888, in addition to his 
own duties, relieving Jfr. H. J. P Ptnder, Officiating Deputy 
Conservator of Forests, who proceeded on the leave granted to him 
in Punjab Government Gazette Notification No. 441-1, dated 18th 


September, 1888. 

No. 411-5.— Consequeni on the departure on leave on medical cer- 
tificate of Mr. R. J. P. Finder, Officiating Deputy Conservator 
of Forests, tlie following temporary promotion will take place 
with effect from the 4th August, 1888, and until furtlier orders 
Mr. E. R. Murray, Assistant Conservator of Forests, 2ml grade, 
and Officiating Assistant Conservator, 1st grade, to officiate as 
Deputy ('oriservator, 4th grade. 

No 442 — J/r. W. E. D'Arcy, Deputy Conservator of ForestH, on 
return from the furlough grauted in Punjab Government Gazette 
Notification No. 871, dated 4 th September, 1H8«, landeil nl ISoni- 
hay on the afternoon of the 2(!th Angm-t, 1«88. M,. I> Any 

remrted his arrival at Lahore on the forenoon of the 30lh August, 
1888, and was attached to the Direction Diviaion. 

Ho. 445.— Consequent on the return from furlough ofMr.W. t,. 
D'Arcy, Deputy Conservator of Forests, 4lh grade, the blowing 
reversions to take place with effect from the 30th August. 188b 
Mr. L. G. Smith, to Deputy Conservator, 4 th grade. 

Mr, E. R. Murray, to Officiating Assistant Conservator, Ist 


No.^446!— Consequent on theretuin from furlough of Mr. fF. ^ 
D’Arcy, Deputy Conservator, 4th grade, the ‘TP®!;? 

promotion to take place with effect from the 30th August, 1888, 
Bud until further orders 

Mr. IF. E. D'Arcy to act as Deputy Conservator 8rd gr^ -. 
No. 480.— Afr. L. 0. Smith and Mr. IF. E. D Arcy, p 7 
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CoDseirators, respectiyely made oyer and assumed charge of the 
Lahore and Montgomery Forest Divisions on the afternoon of the 
4th September, 1888, on tlie departure of the former on the priyi- 
lege leaye granted to him by Punjab Government Gazette Notifi- 
cation No. 396, dated the 14th August, 1888. 

No. 453 . — The 18th iSeptemheVy 1888 . — Consequent on the departure 
of Mr. L. G. Smith on the leave granted to him in Punjab Govern- 
ment Gazette NotificHtion No. 396, dated 14th August, 1888, the 
following temporary promotion to take place with effect from the 
5tli September, 1888, or until fnrtlier orders; — 

Mr. E. R. Murray, to act as Deputy Conseryator, 4th grade. 


7. — Central Provinces Gazette — 

No, 5295. — The 6th September, 1888 . — With reference to the Gov- 
ernment of India, Itevenuc ami Agricultural Department Noti- 
fication No. 815 F, of the .3rd August, 1888, the following 
promotions are made with effect irom the 13th May, when Captain 
C, W. Losack proceeded on privilege leave to the 18th July, 1888, 
both days inclusive; — 

Mr. F. B. Dickinson, Deputy Conservator, Srd grade, in Coorg, 
to officiate as Deputy Conservator, 2nd grade. 

Mr, 0. F, Prevoet, Deputy Conservator, 4th grade, in Berar, to 
officiate as Deputy Conservator, 3rd grade. 

Mr. n, Moore, Assistant Conservator, Ibt grade, to officiate as 
Deputy Conservator, 4 th grade. 

Mr. JJ. B. Anthony, Assistant Conservator, 2nd grade, to officiate 
as Assistant Conservator, let grade. 

No, 530G. — Consequent on the departure on throe months’ pri- 
vilege leave of Mr, E, Dobbs, Deputy Conservator, 4tb grade, 
sub. pro tern., the following temporary promotions arc ordered with 
effect from the 23rd July 1888: — 

Mr. 21. Moore, Assistant Conservator of Forests, Ist grade, to 
officiate as Deputy Conservator, 4th grade, 

Mr, II. B, Anthony, Assistant Conservator of Forests, 2nd grade, 
to officiate as Assistant Conservator, 1st grade. 

No, 5391 , — The 12th September, 1888. — Mr. Chander Kumar Chat- 
terjee. Sub- Assistant Conservator, Sambalpur, availed himself, on 
the afternoon of the 16th August, 1888, of the two mouths' pri- 
vilege leave granted him by Notification No. 4895 of the 27th 
ultimo. 

No. 5645 . — The 20th September, 1888. ^Captain C. W, Losack, 
Deputy Conservator of Forests, on special duty, is posted to the 
Beoni Division. 

On being relieved by Captain Losack, Mr, A. E, Lowrie, Assist- 
ant Conservator of Forests, is transferred from the Beoni to 
the Nimar Division. 

Captain C. W. Losack, assumed charge of the Beoni Division 
from Mr, A, E, Loun'is on the afternoon of the 29th August, 
1888. 

Mr. A, E, Lowrie reported his arrival at Khandwa on the fore- 
noon of the 7 th September, 1888. 
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g. — Bukma Gazette — 

No. 102.— TAf 20th August^ ITndor (bo provi'^ions of Soction 

74 of the Civil Leave Code privilege leave lot* three nionths is 
granted to Mr, H. A. IJoi/hton^ Deputy Conservaloi tif Foresia, 
with efleet from the date on nvhu'h he may aNail liiiuself of it. 

No. 10. — y he 5lh ^September, ISHS. — Major C. 7'. linitjham. Depiuy 
Conservator of Forests, made over, and Aft. G. Q. Cm belt, As- 
sist iint Conservator of Forests, received charge ul the Kaiigoon 
Division on the afternoon of the 4lh instant 

No. 11, — il/r. IT. A, lloghton^ Deputy Conservator ot Forests, 
made over charge of the WorKim^ IMans Division to the Conserva- 
tor of Forests, IVgu Circle, on (he nfleinooii of tlie 2yih nitiino. 

No. 12. — Mr. A. F, Brourij Deputy (Conservator, reported liis ar- 
rival at Minhn on tlie forenoon of the 7th August and proceeded 
to take over charge of the Minhu Division. 

No. 13.— il7r. C. K. Muriel^ Assistant Conservator, made over, and 
Mr. A. F. Brovti, Deputy Conservator, received charge ol (lie 
Minbu Division on tlie afternoon of tlie 21st August, 1KH8. 

No. 14. — Mr. C. K. Muriel^ AKsistant Conservator, assumed charge 
of the Taiingdwingyi Siih-diviKion of the Minbu Division on the 21bt 
August, 1888, in tlie afternoon. 

No. 112. — 77i<! llth September^ The following lules have 

been made by the Chief CominiHsioner in siipersespion of the riilen 
bearing the same nnnihers made uinier the Burma Forest Act, 
1881, and published in this Department NotifieatioiiH No. T), dated 
the ICth November, 1887, and No. 11, dated llie UMb .lanuary, 
1883, respectively :— 

Rule H{q ). — On all firewood brought to Uangoon there sliull be 
levied the following fees: — 

Us A. V. 

Cii firewood not exceeding 0 feet in length and 2 feet in 
girth, per 1,000 billets, ... ... ... ••• 10 

On firewood not exceeding 4 feet C inchuH in length and 2 

feet in girth, per 1,000 billets, ... ... ••• ^ 0 O 

On firewood not exceeding 4 feet C inches in length and 1 

foot in girth, per 1,01 '() billets, ... ... ^ ^ ** 

On firewood not exceeding 3 feet in length and I foot in 

girth, per l.CKKl billets, ... ... .. ••• 1 0 0 

On firewood small, in bundles of iO not exceeding I foot in 

length, per ' ,000 bundles, ... ... ••• ^ ** 

2. — Assam Gazette — 

No. 274.^The Slut August, lS88.^Mr. C. G. D. Fordqce, Assist- 
ant Conservator of Forests, 1st grade, and Ofiiiiatiiig Deputy 
Conservator of Forests, 4lh grade, is confirmed in the latter grade, 
with effect from the 7th May, 1888, vice Mr. W. Johnston, Deputy 
Conservator of Forests, 4tb grade, Bengal, retired. 

10. — Mysore Gazette — 

Nil. 

11. — Berab Gazette— 

Nil. 




y. ^XTRACTS FROM pFFlCIAL pAZETTES. 


I.^Gazbttb of India — 

Nc. dG2,-^The 28th Scptemhir^ 1888. — Mr, J. W. Oliver^ Deputy 
Conservator of Forosts, 2nd grade, Burma, is appointed to officiate 
in the Ist grade of Deputy Conservatois during the uhscncc on 3 
months’ privilege leave of Jlfayor C, T, Bingham, n.B.c., Deputy 
Conservator, Ut grade, Burma, or until further orders. 

JVo. 104J.— 19th October^ i55if.-“Thc following temporary pro- 
motions arc made during the absence on privilege leave for 2 
months and 26 days of Mi\ II, C. Hilly Conservator of Forests, 
2i)d grade. Upper Burma, with effect from 2Cth Bcptcmbcr, 1888, 
and until further orders : — 

Mr, E, P. Poperty Conservator, 3rd grade, Pegu Circle, Burma, 
to officiate in the 2ntl grade of Conservators. 

Mr, J, W. Olivevy Deputy Conservator, 2nd (officiating Ist) 
grade, Burma, to officiate iu the 3rd grade of Consenators and 
have charge of the Upper Burma Forest Circle. 

Mr, R, H, M, ElliSy Deputy Conservator, 2nd grade, Bengal, to 
officiate in the Ist grade of Deputy CouservaiorB. 

2.— -Madras Oazbttb— 

7'he 12th September, 1888 , — The following promotions are order^'d 
in the class of Forest Rangers of the Northern Circle with effect 
from 1 St September, 1 888 

To be Forest Ranger, 1st grade — 

Mr. T. G. A, Gaudoin, Forest Ranger, 2nd grade. 

To be Forest Ranger, 2nd grade — 

R. Viswanatham Pantuln, P’orest Ranger, 3rd grade. 

To be Forest Ranger, Srd grade — 

1. V. P. Ramalingam Pillai, Forest Ranger, 4th grade. 

2, iMr, JI, J, McLaughlin, „ „ ,, 

8. N, S, Viracharulu, „ „ m 

To be Forest Ranger, 4th grade— 

Mr, M. Callanan, Forest Ranger, 5th grade. 

The 28th September, 1888.— Mr. J, G, F. Marshall, Sub-ABsistant 
Conservator, 2nd grade, on probation, South Coimbatore, 1 month's 
leave on medical certificate, under Section 128 of the Civil Leave 
Code, from 1st September, 1888. 

Ho. 274.— The 29th September, 1888.— Mr. F. A. Lodge, District 
Forest Officer, Cuddapah, privilege leave for 1 month and 9 days, 
with effect from 10th October, 1888, under Section 74 of the Civil 
Leave Code, 6th Edition. 
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The SOth October y 1888 , — The 1 month’s privilege leave to Mr, A. 
G. Vunllaefton^ Forest Hanger, ISoutli Malabar, notified at page 
135h, Part II. of the Fort Si. George Gazette of 11th ISepteuiher, 
1888, is cancelled. 

Privilege leave, under Section 138 of the Civil Leave Code, for 2 
months from 7th September, 1888, to Mr, C. P, MoweUy Sub- 
Assistant Conservator, tSalom District 
P, Surappici'y Forest Hanger, from B«>uth Malabar to Salem Dis- 
trict 

No, 802. — The 23r(l October , 1888 . — T, Somasundra Mudahar, 
feJub-Ansistunt Conservator of Forests, Isl ^»rade, is H])p()inte(l to 
act us District Forest Officer, Anantupur, with efiect from the 2Gth 
March, 1888. 

8. — Bomuay GazaTTK — 

The 4th Ociobc*'y 1888, — Mesnr.s. Joseph Jiaptistny l.c.k.. Acting 
fciub-Assihtaiil Conservator ol Forests, and A. II Maidment, Sub- 
Assistant Conservator of Forests, respectively delivered over and 
received charge of the B. Sub Divisional office of North Thiina 
Division, on the 24th September, 1888, before office Imurs, 

No* 6G50. — His Excellency the (governor in Council is jileascd to 
Hppoint Mr. F, R, Desdr, on his return from leave, to do duty as 
Divisional l orest Officer, East Khandesh. 

The 18th October, 1888.--- Mesere. Ganesh Sakharam Hinge, Acting 
Biib-Assistant Conservator of Forests, and H, H. MaJan, 

Acting Assistant Conservator of Forests. 8rd grade, respectively 
delivered over iiud received charge of the A Sub-Divisional ollice, 
Houth Tlntiia, on the 11th October, 18HS, aitev ofliec hours. 

The lUth Octobeiy 1888 — Messrs, R, II. Maaaa, l.o.k., Acting 
Assistant Conservutoi of Forests, 3rd gradt*, and //, W. KeySy 
Acting 4th grade Deputy Conservator of Forests, respectively 
d(di veil'd (iver and received chaige ol the Divisional Forest office, 
Punch Midiiils, on the 9th October, 1888, utter noon. 

4. — Calcutta Gazictib — 

The 21th September, 1888, — Mr. E. E. Slane, Probationary Siib- 
Assistaiil Conservutor of Forests, having rejoined from the Dehra 
Dun Forest Bchool, assumed charge of the Palamow Bub-division 
of the Chottt Nagpore Foiesl Division, with effect from the 10th 
August, 1888, from Babu Kedar Nath Mozimdar, Forest Hanger. 
The 29th September y 1888, — Mr. H. D. 1). Prenrit, Assistant Coiisor- 
vaior ol Forests, who, in the notification, dated tlie 20th April, 
1888, was granted fi months’ fnrlougli out of India, will, on return 
to duty, be posted to the Darjeeling Bub-division, Darjeeling Forest 
Division, for general duty, 

5. ^NoHTU-WkSTBHM PliOVlNOSB AMD OUDH GaZBTTB 

No. 22Hd Septembei'y 1888. — Mr, J. M. Blunchfiald, 
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Sub- Assistant Conservator of Porostn, 2nd pradc, privilege leave 
for 2 months, with ofr(*ct from the 4th Septonibor, 1888. 

4170 ^ ^ 

1I-406A-10 * — October^ 1888 . — In the Notification from 

this Dppartment, No. dated the 2Gth .rnre, isss, grant- 

ing furlough on medical certificate to Mi. d. Gnty, Consorva- 
lor of Forests, Central Circle, beUveeti the \oords “ m India” insert 
and out of. ” 

6. — Punjab Gazkttf— 

iW). 483 — The 17lh October^ 1888. — -Th^ leave on Medical corti- 
fieate for 2 months granted to Mr It. J. P Ptndn , Deputy Con- 
servator of Forests, by Punj<tb Goiernment Gazette Notification 
No. 441-1, dated the 18th September, 1888, ib extended by a 
period of 1 month 

7. — Central Provinces (iazicitb — 

Nil 

8. — Burma Gazette — 

No. 15 — The 2}lnd September y 188 ^ — With reference to Forest 
Department Notification No. 108, dated tin* 4th September, 1H8H, 
Mr. C. E. Munel Assistant Conservator of Fon'sts, relinquished 
charge of tho Tanngdwingyi Sub-division of the Minfiii Division and 
proceeded on leave on the 7th September, 1888. in the t )H‘ noon. 

No. 121. — The 28th Sepleinbei . 1S88 . — Umlei the provisions of 
Section 74 of the Civil Leave Code, privilege leave for 2 months and 
20 days is granted to Mr. H. C lldl (Vinservator of Forests, 
Upper Burma Ihn Ic, with effect from the 2()th SeptembiT, 1888. 

No, 122. — Pending the orders of the Goveinnient of Imlia, Mr%l. 
W. Oliver, Defiiitv Conservator <if F<iiests, Li>wei Ifiiima, is placed 
in chnrge of the Ufiper Biiruin Forest Cnele during the ahseiiee on 
privilege leave of Mi, II, C. Hill Conservator of Ftjrests, or until 
forth ei orders. 

No. 120. — The 4th Octobery J888. — Mr. II. C. Hill. Conservator of 
Forests, made over charge of tin* ofliee ol Conservator, Upjier 
Burma Circle, to Mr. J. W. Oltrei'y on the 2r)lb September, 1888, 
after noon. 

No. 127 . — Mr ff, Jacksotiy Assistant Consoivator of Forests, is 
posted to the charge of the Tharrawaddy Division, I*egii Circle. 

No. 128. — Under the provisions of Section 3."), clause (a), of the 
Burma Forest Aet, 1881, and of Section 32, suh-Hcction 2, clause 
(a), of the Uppci Burma Forest Itegulatioii, 1887, tho Chief Com- 
missioner declares that, with effect from the 1st November, 1888, 
trees of the kind named below, standing on land at the disposal of 
Government, shall be reserved tiees . — 

Than. 

No, \2.—The 11th October y 1888.— ‘Mr. H. Jarkson. Assistant Con- 
servator of Forests, made over, vid Mr. F, W. Ihellueson Deputy 
Conservator of Forests, received, charge of the Allanmyo subdi- 
vision on the afternoon of the 21st September, 1888. 
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No, IS,— i/r. i7. W, Oliver^ Deputy Conservator of Forests, made 
over, and Mr, H, JackBon^ Assistant Conservator of Forests, re^ 
ceivod, charge of the Tharrawaddy Division on the afternoon of the 
24th September, 1888. 

9. — Assam Gazette— 

Nil, 

10. — Mysore Gazette— 

No, 1235. — The 24th JSepieniberf 1888, — Mr, B, Ramaswami lyer^ 
Sub- Assistant Conservator of Forests, Mysore District, is granted 
privilege leave for 13 days from the lOtit September, 1888, or such 
other (late as lie may avail himself of the same, 

11. — Bkrae Gazette— 


Nil, 



jy. J^oTES, (Queries and jpxTRACTS, 


HiscovERT OF Fossil Trees near Glasgow. — The wondorfnl 
geological discovery in one of the western suburbs of Glasgow has 
excited widespread interest, and has been pronounced by leading 
scienlists to be one of the finest collections in Europe. Some years 
ago the Commissioners of Partrick leased 40 acres of ground at 
the west end of Whiteinch, and this land has since been converted 
into a public park for the burgh. In the ground leased was an 
old (jiiarry, which had been used as a receptacle for rubbish. It 
had once been a wooded eminence ; but the manner in which the 
stones had been taken from the quarry had the effect of dividing 
it into two elevated plateaus, with rocky and precipitous sides. It 
was seen that this would make an admirable retreat from a broiling 
sun, and the Commissioners took steps to lay it out to the best 
possible advantage. In January last, while a carriage-way was 
being cut through the quarry, one of the workmen called the atten- 
tion of the foreman to a peculiar “ ring in the stone. It soon 
became evident that a fossil tree ” had been discovered, and later 
there were exposed the twisted and warpefi roots, as if they wore 
living and growing. As the schist was cut through, other ** rings ” 
were bared ; and now, after seven months of careful excavation, 
nine perfectly rooted trees with erect stems have been discovered, 
while two other ** fallen trees ” — also solid stone and perfect in 
shape — with several fine branches have been further exposed to 
view. 

The circumferences of the ditferent trees at the thickest part of 
the stem are given as follows : — 

1 11 foet 4 inches. 

1 8 „ lot » 

1 8 „ 7 „ 

1 6 ,, 6 ,, 

I 8 „ 1 „ 

The trees vary in height from the root upward from 1 foot to 3 
feet, all having been broken off where the schist ends and the sand- 
stone begins. One fallen tree, lying at an oblique angle to the 
erect trees, measures 18 foet 10 inches, while another huge one, only 


1 6 feet 8 inches. 

I G „ 6 „ 

^ 8 »» 4 „ 

1 5 ,, 3 ,, 
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partially nncovered as yet, lies longitudinally, and is about 4 feet 
diameter. The floor on which the fossils stand measures 64 feet 
by 25 feet. 

As to the generic identifleation, some difficulty seems to be ex- 
perienced. While some experts state that they are Sigill(iria, and 
the roots Stigmaria, there are others who say they have more the 
character of Lepidodendrona than of Sigillaria^ and even did they 
belong to Sigillaria, it must be the Claihrate group. Mr. John 
Young, who, in conjunction with Mr. D. C. Glen, prepared a pa- 
per on this subject for the Glasgow Geological Society, is of opinion 
that these trees are of a tremendous age, older than the human 
race to which they just have been revealed ; older indeed than 
animal life of any kind, save, perhaps, a form of leoch or earth- 
worm, traces of which have been met with in the surrounding 
strata. Ho regards the strata they now stand in as a portion of 
the fossil coal and ironstone series,” and believes that these trees 
have been covered with 3,000 feet of strata which, after being laid 
down, has again been reduced to a few feet by denudation. In a 
paper road to the Glenfiold Hamblers at Kilmarnock, the Rev. D. 
Landsborough says : — The forest now revealed is to Scotland wliat 
Pompeii is to Italy — only Pompeii is a thing of yesterday in com- 
parison We listen to the birds singing in the branches of 

the grove which now over canopies it, and wc gather flowers under 
their shade, but no bird ever sang or flitted amongst the branches 
of that old forest, flowers did not grow under their shade, nor did 
the foot of man, or even of a single quadruped, ever tread its 
sward. How dark, silent, and solitary must the old forests have 
been.” 

The Commissioners have taken the necessary steps to protect the 
interesting and instructive sight, and daily numerous visitors are 
attracted to the spot. — Timber Trades JoumaU 


Kawrib Pine. — The destruction of timber seems to go on in New 
Zealand more wantonly than anything we have heard of in the 
pine forests of America, some instances of which are mentioned 
by Mr. Froude in his Oceana 1886. Travelling from Auckland 
to visit the Maori Reserve, about 160 miles to the south of the 
capital, he stops at two towns named after our universities Oxford 
and Cambridge, and at pages 229-30 in that interesting work we 
find the following scenic description : — 

“ We sto)))>ed at Oxford only to change horses. A few miles 
further ou wc crossed the land of the Maori, and plunged into 
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20 miles of unbroken forest — a forest which was a forest indeed 
— trees all new to me, from 160 to 200 feet high, many of them 
reminding me, in form and character, of the Australian gum tree, 
with which, I believe, they have no affinity whatsoever ; as if air 
and climate tended to produce the same colours and outlines in 
organisms entirely distinct. The kawrie pine is the grandest of tho 
New Zealand forest princes. He stands alone, allows no under- 
growth beneath his shade, and clears an open space about him. 
A track had been cut with the axe for the road on which we were 
travelling, permission being purchased from the Maoris to whom 
the wood belongs. Thirty feet or so had been cleared on either 
side of the carriage way to let in air and light, and the vast trunks 
lay stretched as they had fallen one upon another, thousands and 
tens of thousands of tho finest timber, left to rot ; nay, not even to 
rot, for they had set them on fire whore they could, and the fiames 
spreading to the forest had seized tho trees which wore nearest, 
and there they were standing, scorched, blackonod. and leafless : we 
went through absolutely twenty miles of this. Such lavish and 
wanton destruction I must have seen to have believed. Tho Maoris 
aro too indolent to uso the timber, ami too careless to sell it ; the 
white colonist can get as much as ho wants elsewhere. It was too 
painful to look at, and it was a relief when we emerged into open 
land and sunshine.” 

It is a trait in the Maori character, the strong disinclination to 
work if they can get food, fresh air, and sunshine without it, and 
the rents they get by selling rights and privileges, &o., to the 
whites are spent in drinking bouts, spirits, as with other savage 
races, being their delight. Time has itot improved them, as the 
writer recollects them some eight and twenty years ago in htm- 
dreds loitering about the streets of Auckland — men and women 
with pipes in their mouths, or squatted down at the wharf-side, 
watching with listless apathy the whites toiling at the cranes 
unloading ships that lay alongside, and the dusky natives would 
seem to betray no sign of interest in what was going on around 
till one of their own war canoes passed up the bay, when they 
would rise up and shout. 

While large timber is becoming scarcer year by year in nearer 
latitudes, it is a pity that some stop cannot bo put to the wilful 
waste in countries far off, but still accessible, and to which a con- 
stant stream of commerce continuously flows. The kawrie pine 
possesses much of the durability of the hardwood species, at the 
same time being easily workable. By and by this timber will 
come into greater uso, and the regrets at the useless w.^stc of the 
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fine forests that is now going on will be too late, and the great 
increase in the value of forest property throughout the world will 
awaken the oolonists of these distant lands to the mistake they 
made in not preserving their trees from wilful destruction when 
they had the opportunity. 

We can hardly realise trees as high as the Monument, and of 
equal girth, not standing singly, but in thousands, being set fire to 
for the purpose of clearing a roadway . — Iwiber Trades Journal, 


The Longevity of Trees. — Dr. Childs, who lived in Nebraska 
for about thirty years, and was an observer for the Smithsonian 
Institution, counted rings on some soft maples eleven years two 
months old, and found on one side of the heart of one of them 
forty rings and not less than thirty-five anywhere, which wore 
quite distinct when the wood was green ; but after it had been 
seasoned only twenty-four rings could be distinguished. Another 
expert declares that all hard wood trees make many rings a year, 
sometimes as many as twelve ; but as the Inst set of cells in a yearns 
growth are very small, and the first very largo, the annual growth 
can always be determined, except when from local causes there is 
in any particular year little or no cell growth. This may give a largo 
number on one side. Upon the Pacific const of North America 
trees do not reach the point where they stop growing nearly 
as early as those of the Atlantic coast. Two hundred years is 
about the greatest age attained on the eastern side of the continent 
by trees that retain their vigour, while five hundred years is the 
case of several species on the western coast ; and one writer is 
confident that a sequoia, which was measured, was not less than 
2,376 years old. At Wrangel, latitude 36® 6', a Western hemlock, 

6 feet in diameter at the stump, was 4 feet in diameter, 132 feet 
further up the trunk, and its rings showed 432 years. But in 
the old Bartram Garden, near Philadelphia, not more than 150 
years old, almost all the trees are on the down grade. The Quercus 
rohury England’s pride, which at home is said to live 1,000 years, 
has grown to full size and died in this garden, and the foreign 
spruces are following suit. Silver firs planted in 1600 are decay- 
ing. The great difference in the longevity of trees upon the west- . 
ern and eastern coasts of the continents in the Northern Hemi- 
sphere seems to be due to the warm, moist air carried by strong 
and permanent ocean currents from the Tropics north-easterly, 
in both the Pacific and Atlantic Oceans, which make the climate 
both moist and equable in high latitudes.— Mechanic, 
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The Queat Log Raft.—TLo great log raft from Joggins, Nova 
Scotia, went througb. Hell Gate at high tide about noon on Satur- 
day last, and passed down the East River to its destination in tow 
of seven tugs. The leading tug had a long length of hawser, and 
the others were made fast to the raft, three on each side. Little 
excitement was caused by its passage through the Gate, but the 
shores were well lined by people, all of whom seem(‘d disappointed. 
From the banks the raft looked like a gigantic whale or big ship 
bottom upwards. There was apparently a great deal more of it 
below the surface than above, and from its shiplike shaptj and the 
submergence apparently of the ends, it did not look noal-ly as long 
as it was reported to he. It was really 592 feet long, 55 feet wide, 
and drew 23 feet of water. It was built of 24,000 logs, averaging 
13 inches in diameter and 39 feet in length, and containing 5,000,000 
feet of timber. The raft is cigar-shaped. Th(‘ logs are bound to- 
gether by wire ropes and chains. Two big tugs towed it down 
from the Bay of Fundy, where it has been under construction 
since November, when Mr. Leary’s other and unfortunate ven- 
ture was launched. To transport such a mass of timber by the 
usual method would require 45 lumlier schooners and cost 30,000 
dollars. The two tugs for towing it only charged 4,500 dollars. 
It is estimated that the owners will realise 75,000 to 100,000 dollars 
from their venture. The timber coasting trade is alarmed, for 
timber in logs can thus bo shipped much cheaper in raft form than 
on board vessels. The Government did its utmost to impose a 
duty upon the raft, but did not succeed. Mr. Leary will proceed 
to Joggins before the autumn, where another and larger raft will 
bo built upon the ways previously occupied by the present one. — 
limber Trades Journal, 


The Teak Market. — Messrs. Denny, Mott, and Dickson’s wood 
market report for July 3rd states that the deliveries last month from 
the docks in London were 873 loads and landing 2,21b loads. 

The half-year ending 30th June shows ; — 

Deliveries from docks in London ; 7,903 loads, as against 3,188 
loads for the corresponding period la.st year ; landed in London 
6,626 loads, as against 4,022 loads last year ; [iresent stocks in 
London 9,500 loads, as against 12,581 loads last year. The above 
increase of about 29 per cent, on the six month’s consumption of 
last year and 25 per cent, decrease in the landed stocks j*- distinctly 
encouraging. 
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Some large orders are in hand, and this fact, combined with ex- 
ceptionally important ship-hnilding requirements — both actual and 
prospective — should give great strength to the market, notwith- 
standing that last month’s important landings have again swelled 
the stock on hand to the above ample proportions. The continu- 
ed scarcity of supplies of European quality trees from the forests, 
and also the large requirements of Burma itself, for barracks, &c., 
continue to keep prices at the shipping ports at a higher level than 
that of prices here, and should serve to check importation and 
keep supplies moderate, if holders on this side refrain from taking 
undue advantage of the situation by forcing up prices to a level 
which would check consumption and servo to cause the repetition 
of the old evil of indiscriminate shipments, with the inevitable re- 
sult of a demoralised market. 

A very satisfactory feature of the half-year has been the steady 
moderation and mutual consideration shown by all largely inter- 
ested in this important wood, and this is not the least of the factors 
which have tended to restore the market to its present satisfactory 
condition . — Timber Trades Journal, 


MANUAL OF INDIAN SYLVICULTURE. 

I HAVE received numerous enquiries regarding the date when my 
Manual of Indian Sylviculture is likely to issue from the Press. 
As an answer to these enquiries, I would ask you kindly to state 
that the book will be ready for sale early next month, and will be 
procurable from the Librarian, Forest School, at Rs. 10 per copy. 

Dehra Dun, 

18<A November^ 1888. 


E. E. Fernandez. 



XTRACTS FROM 


pFFIClAL 


pAZETTES. 


1.*— Gazette oit India— 
Nil. 


2. — Madras Gazette— 

The 35th October, IfifiS.—T. Jifuhtfa Pillni is confirrnoil as Forest 
Bangor, Oth grade, Tinnevelly District, willi otlVct from Ist Octo- 
ber, 1888. 

Mr, A, F. X. Saldanha^ is conOrmcd as Forest Bangor, 5th 
grade. North Malabar, with eflbct from Ist October, 1888. 

The 1st November, 1888 , — Tbs one month’s leave to Mr, Marshall, 
Sub-Assistant Conservator, South Coimbatore, notified at page 
1448, Part II. of the Fort St. (Jiorf/f Gazette of 2nd October, 1888, 
is extended up to 2nd November, 1 888. 

The 1st November, The follovring officers are declared to 

have passed the Departmental Test Examination prescribed in 
para. 50 of the Madras Forest Department Code, witli etVect from 
81st duly, 1888, They are accordingly confirmed in tboir ap- 
pointments from that date 

1. Eggia Sastrij, Forest Ranger, on probation, Godavari, 

2. P, Ananda Row, „ m Kistna. 

The 5th November, 7555.— The resignation tendered by Mr, ,/. 
Fullerton, Forest Banger, 5th grade, on probation in the Ganjam 
District, is accepted with eflVet from the date of his suspension, 
viz., 30th July, 1888, and the following appointments arc or- 
dered rr 1 

A, N, Ilanumuntha Row, Forester, 2nd grade, in Kistna, and 
the holder of a Ranger’s Certificate of the Debra Dun College, 
to be Forest Banger, 5th grade, in Gunjara. 

* * * * 

No. 317.— r/n? 22nd November, 1888.^ Mr. J. S. Gamble, Con- 
servator of Forests, Northern Circle, has been permitted by tlio 
Bight Honorable the Secretary of State to return to duty withm 
the period of his leave. 

3. — Bombay Gazette — 


The 29th October, ISSS.-^Mr, M, D'Cruz, Sub Assistant Conser- 
vator of Forests, delivered over charge of the Ratna^ri Forest 
Division to the Divisional Forest Officer, Koliba, Mr, T. it. Bell, 


on the afternoon of the 20th instant, , tt i t't.AiAnp 

No. im.-~The 80th October, 1888 .’^Mr.Qanezh Krishna Mh&nr, 

Sub-ABsistant Conservotor of Forests, 2nd grade, has been allow- 
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ed an extension for one day of the leave on medioal certificate 
granted to him under Government Notifications No. 1665, dated 
12th March, 1888, and No. 2780, dated 2nd May, 1888. 

The 9th November ^ ISSS^-^MeBBrs, R. C. Wroughton^ Deputy Con- 
servator of Forests, 2nd grade, ond T. B, Fry, Deputy Conser- 
vator of Forests, 8rd grade, respectively delivered over and 
received charge of the Divisional Forest Office, Working Plans, 
Northern Circle, on the 6th November, 1888, before noon. 

MesBrB. T, R. Bell and R, P. Ryan, Assistant Conservators of 
Forests, respectively delivered over and received charge of the 
Kolaba and llatndgiri Forest Divisions on the 2nd November, 
1888, after office hours. 

4. — Calcutta Gazette — 

The 5th November, With the previous sanction of the Gov- 

ernor-Gonoral in Council, the Lieutenant-Governor is pleased to 
order that the following rule be BubHtitnted for Rule I. of the rules 
made under Sections 81 and 41 of the Indian Forest Act for the 
Suuderbuns Protected Forests, published in the notification of the 
9th March, 188(>, at page 194, Part 1. of the Calcutta Gazette of 
the 10th idem, and that the revised rates now fixed shall have ef- 
fect from the Isl proximo: — 

Rule i , — No trees, timber, or any other forest produce shall be 
cut, sawn, gathered, or removed from, witliin the boundaricb of 
the Sunderbuns Protected Forests witliout prepayment in full of 
the charges duo thereon at the rates following > 

(1) . Timber of the following kinds in pieces measuring 8 feet 
and upwards in length, or 8 feet 9 inches and upwards in girth 
at the thick end : — 

Sundri, Pusaur, and Amoof, for every maund one anna; 

Goran, for every maund one-half anna. 

(2) . Sundri firewood, foi every maund ono-ha^f anna. 

(3) . Any other forest produce, except honey and wax, for 
every maund one-quarter anna. 

(4) . The right to collect honey and wax, for each man per 
month, one rupee eight annas. 

These, or such other charges as may from time to time be fixed 
under this rule, will also be levied on such timber and other for- 
est produce as may be exported from lands leased under the 
rules for the lease of waste lands in the Snnderbuns. 

No. 1121. — The 9th November, 2558.— Privilege leave of absence 
for two months is granted to Mr. M. S, Fowler, Deputy Conser- 
vator of Forests, 8rd grade, (temporary rank,) Andamans, with 
effect from the date on which he availed himself of it. 

5. — •North-Westerm Provimobs and Oudh Gazette— 

iTu s-is^ ’ — Deputy Conser- 
vator of Forests in charge of the Ganges Di\i6ion of the Central 
Circle, on being relieved by Mr, W. R, J, Brereton, to be on 
apeoiai duty in connection with the preparation of Working-plana 
in the Ghinges Division and the examination of the GarhwAl Dia- 
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triot Forests. Mr. BryanU while on special duty, will be attached 
to the Direction Division of iho Central Circle. 

No. November, 1888.— Mr. W. R. J. Bre~ 

retorit Deputy Conservator of Forests, on return from furlough, 
to the charge of the Ganges Forest Division of the Central Circle. 

No. Tf 10th November ^ 1888, — With oflfeot from the 

Xl>ou-5A«o 

16th August, 1888, the date on which Mr, N. Ilearh^ Deputy 
Conservator of Forests, 4th grade, proceeded on subsidiary leave 
preparatory to furlough — 

M%\ B, A, Rebachj Officiating Assistant Conservator of Forests, 
Ist grade, to officiate as Deputy Conservator of Forests, 4th 
grade. 

No. — With effect from the 24th August, 1888, the date 

on which Mr. S. E, Wilmot^ Deputy Conservator of Forests, re- 
turned from furlough — 

Mr, B. A. Hebachf Officiating Deputy Conservator of Forests, 
4th grade, to officiate as Assistant Conservator of Forests, 1st 
grade. 

No. Notification No. .» dated the 22nd An- 

gust, 1888, promoting Mr. A. Camiibell to officiate as Deputy 
Conservator of Forests, 4th grade, vice Mr, A, Q, Ilohart-Uampdin^ 
for three months’ privilege leave ” substitute seven months’ 
leave on medical certificate.” 

fi.^PuHJAB Gazette— 

No, 494.— TAc J^Oth Octoberf 1888, — Mr. 0. S. Hart, Assistant 
Conservator of Forests, and Mr, C, F, Elliott, Do})uty Conservator 
of Forests, respectively made over and assumed charge of the 
Mooltan Forest Division on the forenoon of the 19tli October, 1888, 
on tlie return of the latter from the privilege leave granted to him 
by Punjab Government Gazette Notification No. 191 B., dated the 
6lh of July, 1888. 

No, 497.— Jfr. G, S, Hart, Assistant Conservator of Forests, on 
his relief of the charge of the Mooltan Forest Division, reported 
his arrival at Lahore on the forenoon of the 22nd October, 1888, 
and was attached to the Lahore Forest Division. 

No. b27.^The 14th November, Consequent on the return 

from privilege leave of Mr, C. F. Flliott, Deputy Conservator of 
Forests, 2nd grade, the following reversions to take place with ef- 
fect from the forenoon of the 18th October, 1888 
Mr. E. Forrest, to Deputy Conservator, 3rd grade. 

Mr. A. M. Reuther, to Deputy Conservator, 4th grade, 

Mr. E, B, Murray, to Officiating Assistant Conservator, Ist 
grade. 

No. 581.— .If r. W. E. D'Arcy, Deputy Conserjator of Forests, and 
Mr. R. J. P. Finder, Assistant Conservator of Forests, respective- 
ly made over and assumed charge of the Montgomery Forest Divi- 
eion on the afternoon of 3rd November, 1888, on the return of the 
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latter from the leave on Medical oertificate granted to him by 
Punjab Oovernment Q<uttU Notification No. 488^ dated 17th Octo- 
ber, 1888. 

No. 589.— T^e Slst November^ 1888.^Mr. E, S, Carry AsBistant 
Conservator of Forests, Punjab, has been granted a week's extra- 
ordinary leave without pay by Her Majesty’s Secretary of State for 
India in continuation of the special leave granted by Notification 
No. 247, dated the 8th of May, 1888. 

No. 545. — The furlough granted to Mr. W. Shakeapeary Deputy 
Conservator of Forests, Punjab, by Punjab Oovernment Gazette 
Notification No. 195, dated the 9tb of April, 1888, has been ex- 
tended by Her Majesty’s Secretary of State for India by a period 
of three weeks. 

7. — Cbntbal Pbovinobb Qazbttb— 

No, 6629.— TAe 12th Novembery 1888, — Mr, Chunder Kumar Chhat- 
terjiy Sub-Asaistant Conservator of Foresta, Sambalpur, reported 
his return, on the forenoon of the 5th October, 1888, from the 
privilege leave granted to him by Notification No. 4895, dated the 
27th July, 1886. 

The unexpired portion of the privilege leave granted to Mr, Chund- 
er Kumar Chhatterjiy is hereby cancelled. 

No, 6761 —The 2l8t Novembery 1888.— Mr. A. F. OradoUy Assist- 
ant Conservator of Forests, 2nd grade, is transferred from the 
Direction Division to the Bhandara District. 

3fr. Qradon relinquished charge of his duties in the Conservator’s 
office on the forenoon of the 5th November, 1 888. 

No, 676 1 -A.— Afr. H, B. Anthony, Assistant Conservator of For- 
ests, 2nd grade, ia transferred from the Bhandara to the Bilaspur 
District. 

Mr, H, B, Anthony, Assistant Conservator of Forests, made over 
charge of the Bhandara District forests to Mr, A, F, Qradon, 
Assistant Conservator of Forests, on the forenoon of the 7th No- 
vember, 1888. 

No. 6769. — Mr, E, Dobbe, Deputy Conservator of Forests, returned 
from the privilege leave granted him by Notification No. 8352 
of the 14th June, 1888, and received charge of the Beoni Forest 
Division from Captain C, W, Loeack, Deputy Conservator of For- 
ests, on the forenoon of the 24tb October, 1888. 

No, 6769-a.— Capfam C. W, Loeack, Deputy Conservator of For- 
ests, is transferred from the Seoni Division and attached to the 
Direction Division from the forenoon of the 5th November, 1888, 
the date on which be received charge of his duties in the office of 
the Conservator of Forests, Central Provinces. 

8. — Bubka Gazbttb— 

Mo, It.— The 6th November, 7888.— With reference to Revenue 
Department Notification No. 84, dated the Ist May, 1888, Mr. H. 
Slade, Deputy Conservator of Forests, reported his return from 
privilege leave at Calcutta on the forenoon of the 27 th Beptember, 
1888, and assumed charge of the Chindwin Division from ifr. 0. 
F, R, Blackwell, on the forenoon of the 6th October, 1888. 
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Nc. 147. — Under the proviBione of Seoiion 74 of the Civil LeATo 
Code, privilege leave for 82 days is granted to Mr, T, A, Haux^ 
utell^ Deputy ConserYator of Forestfl, with eHect from the 26th 
October, 1888. 

No, 1.— JAb 7th November, 1888. — With the sanction of the Chief 
Commissioner, Mr, D, A. RamaBxoamy, Hoad Clerk of the office of 
the Deputy Conservator of Forests, Attaran Division, Moulmein, is 
appointed to officiate during the absonoe of Afr. J, Lyddy, on pri- 
vilege leave, as officer in charge of Kado subdivision, with effect 
from the 22n(l October, 1888. 

No, 14.— 7’Ac 12th November, 1888.~^Major C. T, Bingham, De- 
puty Conservator of Forests, let grade, availed himself of the 
privilege leave granted him in Notification No. lOG, dated the 
30th August, 1888, on the 9th September, 1888, before noon. 

No. 155. — The following temporary promotion was sanctioned, with 
effect from the 24th June, 1888, consequent on the departure of 
Mr, H, Slade, Deputy Conservator of Forests, on privilege 
leave : — 

Mr, J, C, Mwray, Deputy Conservator of Forests, 4th grade, 
to officiate as Deputy Conservator, Srd grade. 

No, 157. — The 22nd November, 1883, — With the previous sanotion 
of the Governor- General of India in Council, the Chief Commis- 
sioner directs that, with effect from the 1st September, 1888, the 
officers of the controlling staff of the Forest Department in Upper 
and Lower Burma shall be graded in one general list, and that 
their respective positions in the list shall be as follows 

CoMSBilVATORB, — T bRBB. 

1st grade,— (1). 

1. Colonel W, J, Seaton, m.b.o. 

2nd grade, — (1). 

2. Mr. B. C, Bill. 

Srd grade,— (1). 

8. Mr. E. P, Popert. 

Deputy CoNSKByATOBs,- T webty-okb. 

1st grade, — (8), temporarily (2). 

1. Mr. M, B, Ferrari. | 2. Major C, T. Bingham, B.S.O. 

2nd grade, --(4), temporarily (5). 

1. Mr. J. W* Oliver, 4. Vacant. 

2. Mr. P, J. Carter. 6. Mr, T. B, Aplin, 

8. Mr, J. Niebet, 

Srd grade,— (6). 

1. Mr. L. A. W, Bind, I 5. Mr. A, F. Broun (temporary 

2. Mr. C. W, Palmer, I rank). 

8. Mr. F. W. Thellueeon. I 6. Mr. T. A. Bauawell. 

4. Mr. B, Slade, I 

Mr, E, S, Carr (temporary rank), — (Supernumerary). 
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1 . 

2 . 

8 . 

4. 


1 . 

2 . 

8 . 

4. 


1 . 

2 . 

8 . 


4th grade,— (8). 


Mr, H, B. Ward, 
Mr, A. Weston. 
Mr. J, C, Murray, 
Mr, J, Copeland. 


5. Mr. n, A. Eoghion, 

6. Mr. C. H, Hohart-Hampden, 

7. Mr. ff. Calthrop, 

8. Vacant. 


Assistant Oonbervatohb, — Twelve. 
Ist grade, — (7). 


I Vacant. 


6. > Vacant. 

7. 3 


2nd and Srd grades, — (5). 

Mr, C, E. Muriel. 4. Mr. C. L. Touasaint. 

Mr. Q. Q. Corbett. 5. Mr. G. F. R. Blachuiell. 

Mr. n. Jackson. 


Srn-AssisTAKT Consebvatobb. 


1 . 


1 . 

2 . 

8 . 


1 . 

2 . 


Ist grade, — (2). 

Mr, C. Ingram. | 2. Mr, E. M. Buchanan. 

2n(] grade, — (5;. 

Maung Kale. 

Mr, C. W. Allan. 4. ] 

Mr. R. C. Dun (Proba- 5. /Vacant. 

tionor). 

8rd grade,— (2). 

Maung Tha Ka Do^ 

Mr. D. L. K. Calderwoodj 
Mr. W' 0. F. Hasletty 
Mr. Walter J. Lane-Byan^ 


^ Probat) oners. 


Fo. 156. — Tlie following temporary alterations in rank are ordered : — 

(1) With effect from the Ist September, 1888 — 

(a) Conaequent on the absence on furlough of ilfr. T. H. Aplin^ 
Deputy Conservator of Forests, 2Dd grade : 

Mr, C. W. Palmer, Deputy Conservator of Forests, 8rd 
grade, to ofiGciate as Deputy Conservator, 2nd grade. 
Mr. H. B. Ward, Deputy Conservator of Forests, 4th 
grade, to officiate as Deputy Conservator, 8rd grade. 

(h) Consequent on the absence on furlough of Mr. P, J. 
Carter, Deputy Conservator of Forests, 2nd grade : 

Mr. F, W. Thelluason, Deputy Conservator of Forests, Srd 
grade, to officiate as Deputy Conservator, 2nd grade. 
Mr. A, Weston, Deputy Conservator of Forests, 4th grade, 
to officiate as Deputy Conservator, Srd grade. 

(2) With effect from the 9th September, 1888, consequent on 

the appointment of Mr. J. W. Oliver to officiate as a Deputy 
Conservator of Forests, Ist grade : 

Mr. A. F, Broun, Deputy Conservator of Forests, Srd 
grade, to officiate as Deputy Conservator, 2nd grade. 

Mr. J, Copeland, Deputy Conservator of Forests, 4th grade, 
to officiate as Deputy Conservator, Srd grade. 
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(8;« With effect from the 26th September, 1886, oonseqnent on 
the appointment of Mr» J. W. Oliver to officiate as Con- 
servator of Forests, 8rd grade : 

Mr, T. A, Hauxwelif Deputy Conservator of Forests, Srd 
grade, to officiate ns Deputy Conservator^ 2nd grade. 

Mr. C. //. Hobart- Hampden^ Deputy Conservator of For- 
ests, 4th grade, to officiate as Deputy Conservator, 3rd 
grade. 

(4). With effect from the 6th October, 1888, consequent on 
the return from privilege leave of Mr. U. Slade, Deputy 
Conservator of Forests, Srd grade : 

Mr. H. Slade, Deputy Conservator of Forests, Srd grade, 
to officiate as Deputy Conservator, 2nd grade. 

Mr. T, A. Hauvivell, Deputy Conservator of Forests, Srd 
(officiating 2ncl) grade, to revert to his substantive rauK. 
Mr. C. //. Hobart- Hampden, Deputy Conservator of F«»r- 
csts, 4th (officiating Srd) grade, to revert to his sub- 
stantive rank. 

9. — Assam Gazktte — 

No. SIO. — The 2nd November, 1888.-^Mr. J. C Kelly, Bub-As- 
sistant Conservator of h'orests, reported his return to duty from 
privilege leave on the 11th Beptomber, 1888, and was attached 
to the Darrang Forest Division, until ho received charge of that 
Division Irom Mr. J, T. Jcllicoe, Deputy Conservator of Forests, 
on the forenoon of the 22nd October, 1888. 

No. 820. — The 15th November, 1888. — Mr, C, Q, D, Fordi/ce, De- 
puty Conservator of Forests, made over charge of the Lakhimpur 
Forest Division to Mr. J. T. Jellicoe, Deputy Conservator of For- 
ests, on the forenoon of the 29th October, 1888, and availed 
himself on that date of the furlough granted in Notification No. 
250, dated the 15th August, 1888. 

No. 826. ^The 22nd November, The privilege leave for three 

months granted in General Department Notification No. 184. 
dated the 18th July, 1888, to Mr. F. S. Barker, Officiating De- 
puty Conservator of Forests, under Boctions 71-74 of the Civil 
Leave Code, is commuted to furlough on medical certificate for six 
months under Section 50, Chapter V. of too Civil Leave Code, 
with effect from the 9th July, 1888. 

No. 827. — Mr. D. P. Copeland, Assistant Conservator of Forests, 
1st grade, is appointed to officiate as Deputy Conservator, 4th 
grade, with effact from the 9th July, 1888, until the return from 
leave of Mr. Barker, or until further orders. 

10. ~Mv8obe Gazette^ 

Nil. 

H.^Beuab Gazbttb— 

Na. 



